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TO 


ALEXANDER   WOOD 


SURGEON, 


WHOSE  ABIUTIES,  AND  SKILL>  AND  DISINTERESTED  CONDUCT^ 


HAVE  i^AISED  HIM,  BY  COMMON  CONSENT^ 


TO  TH|i  FIRST  M^AXHH,  IN  A  MOST  USEFUL  PROFESSION, 


CONDUCTING  HIM,  IN  HONOUR,  TO  THAT  PERIOD  OF  L1F9 


IN  WHICH  HE  MUST  FEEL,  WITS  n.EASURE| 


^OV  COMPLETELY  HE  ENJOYS  THE  CONFIDENCE  OF  THE  FUBLICi 


^ND  THE  ESTEEM  OF  i^JLL  GOOD  MEN, 


THIS  BOOK  OF  ANATOMY  IS  PRESENTED  BY  HIS  PUPil 


JOHN    BELL.: 


PREFACE. 


Jl  o  thofe  ^ho  are  at  all  acquainted  trith  books  on 
iuiatomy,  the  appearance  of  a  new  one  on  the  fub« 
je&  will  not  be  furprifing :  To  thofe  who  are  not  yet 
iurquauhted  with  fuch  writings^  1  have  only  to  (ay  that 
1  have  written  this  book,  becaufe  I  believed  that  fuch 
a  one  was  needed,  and  muft  be  ufeftil.  I  have  en« 
deavoored  to  make  it  fo  plain  and  fimple  as  to  be  ea- 
fily  underfiood ;  1  have  avoided  the  tedious  interlard- 
ing of  technical  terms  (which  haS  been  too  long  the 
pride  of  anatomifts  and  the  difgrace  of  their  fcience)» 
fo  that  it  may  read  fmoothly,  compared  with  the  ftu- 
died  harihnefs,  and^  I  may  fay^  obfcurity,  of  anatomi- 
cal  defcription.  If  an  author  may  ever  be  allowed  to 
compare  his  book  with  others,  it  mult  be  in  the  me- 
chanical part ;  and  I  may  venture  to  (ay,  that  this 
book  is  full  and  corred  in  the  anatomy,  free  and  ge- 
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neral  in  the  eatplanations^  not  redundant,  I  hopei  stnd 
yet  not  too  brief. 

If,  in  the  courfe  of  this  volume^  I  ihall  appear  to . 
fiaVe  ^ven  to  theories  a  phtce  and  nnportance  ftr 
higher  than  they  really  deferve,  my  reader  will  na- 
turally feel  how  ufeful  they  are  in  prefervin^;  the 
due  balance  between  'what  Is  amufmg  and  what  is 
ufefiil ;  between  the  loofer  doQrines  of  fundions  and 
the  clofe  demonftration  of  parts.  He  will  be  fen- 
jGble  how  much  more  eafily  thefe  things  can  be  read 
in  the  clofet  than  taught  in  any  public  courfe ;  he 
will,  I  think,  be  ready  to  acknowledge,  that  I  inftro- 
duce  fuch  theories  only  as  ihould  conned  the  whole, 
and  may  be  fairly  dtflinguifhed  as  the  phyfiology  of 

fa^s ;  and  he  will  perceive,  that  in  this,  too,  I  feel  a 

«  --         ........  ._ 

deference  for  the  public  opinion,  and  that  refpeft  for 

•  -  •  .     .  ,      

the  eltabliihed  courfe  of  education  which  it  is  natural 
to  feel  and  to  comply  with. 

Thus,  perhaps,  it  is  lefs  immodefl:  for  an  author  to 
put  down  what  he  thinks  he  may  honeftly  fay  con- 
cerning his  own  book,  than  to  emit  thofe  apologies 
which  cuftom  requires  ;  which  give  affurancc  that  he 
has  not  entered  upon  his  taik  rafhly,  nor  performed 
it  without  fome  labour  and  thought ;  which  are  the 
trued  figns  of  his  refpeft  for  the  Public,  and  of  his 
care  for  that  fcience  to  which  he  has  devoted  his  life. 

With 


"Wttft  tiiefe  iiittxnlons  and  hopes  t  offer  tfaii  book 
to  (he  Public ;  and  more  paiticularly  to  thofe  in  wholb 
education  I  have  a  chief  concern :  not  without  a  de- 
gree of  fatiifaAioh  at  having  accompliihed  what,  t 
think,  cslnnot  fail  to  be  iifeful )  and  furely  not  Without 
in  appreheuflon  of  not  having  done  (in  this  \nde  and 
difflciilt  flibjeft)  all  that  may  bd  etpeded  or  wifhed 
for. 

Eteiy  book  of  this  kind  fliould  form  a  piart  of  bme 
greater  fyftem  of  education :  it  (hoiild  not  only  be  en« 
tire  in  its  own  plan,  but  fbould  be  as  a  part  of  fomo 
greater  ^ole  i  without  which  fupport  and  conne£Uod 
a  book  of  fidence  is  infulated  and  lofl:;  'this  relation  and 
fnbferViency  of  his  oWn  particular  talk  to  fome  greater 
lirhole,  is  firft  in  an  author's  mind :  he  ventures  td 
look  forward  to  hi  connexion  with  the  general  fdence 
ind  Common  cotrrfe  of  education ;  or  he  turns  it  to  st 
correfpondence  and  harmony  with  his  own  notions  of 
ftudy :  and  if  thefe  notions  are  to  give  the  eomple^tioa 
and  diatafter  to  any  book,  it  (hould  be  when  it  is  de- 
figned  fot  thofe  who  are  entering  upon  their  fhidie% 
as  yet  uncertain  wher«  (o  begin,  or  bow  to  proceed. 

Hardly  any  one  has  been  fo  fortunate  as  to  purfue! 
the  ftudy  of  his  own  fcience  under  any  regular  and 
perfeft  plan  i  and  there  are  very  few  with  whom  a 
confcioalhels  of  this^  does  not  make  a  deep  and  fe- 
tious  impreffion  at  fome  future  periodi  accompanied 
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with  fevere  regret  for  the  lols  of  time  never  to  be 
retrieved*  In  medicine,  perhaps,  more  than  in  any 
other  fdence,  we  begin  our  ftudies  thoughtlefs  and 
undecided,  following  whatever  is  delightful  (as  much 
b  delightful),  and  neglefiing  the  more  fevere  and 
ufeful  parts :  But  as  we  advance  towards  that  period 
in  which  we  are  to  enter  upon  a  moft  difiEcult  profef- 
fion,  and  to  take  our  place  and  ftation  in  life ;  and 
when  we  think  of  the  hefitation,  anxiety,  and  appre- 
henfion,  with  which  we  mud  move  through  the  firft 
years  of  pra^ice — we  begin  to  look  back  with  regret 
on  every  moment  that  is  pad  i  with  a  confdoufnefs  of 
fome  idle  hours ;  and  (what  is  more  affliding  ftill)  with 
ap  unavailing  fcnfe  of  much  ill-diredted,  unprofitable 
labour : — for  there  is  no  fludy  upon  which  a  young 
man  enters  with  a  more  eager  curiofity  ;  but  not  in* 
firu£led  in  what  is  really  ufeful,  nor  ferioufly  imprefied 
with  the  importance  of  his  future  profeiHon,  he  thinks 
of  his  ftudies  rather  as  the  amufement,  than  as  the 
bufmefs,  of  life ;  flumbers  through  his  more  laborious 
^d  ufeful  talks,  and  foon  falls  off  to  the  vain  purfuit 
of  theories  and  dodrines. 

If  I  were  not  perfuaded  of  the  important  confe- 
quences,  of  the  infinite  gain  or  lofs  which  muft  attend 
the  firft  fteps  in  every  profeflion,  I  ihould  not  feel, 
but,  above  all,  I  (hould  not  venture  to  exprefs,  an 
anxiety,  which  may  be  thought  affeded  by  thofe 
5  who 
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who  cannot  know  bow  fincere  it  muft  be ;  for^  in 
our  profclficMi,  this  is  the  courfe  of  things,  that  a  young 
man,  who,  by  his  limited  fortune,  or  the  will  of  his 
friends,  by  abfence  from  his  native  country,  or  by 
the  deftination  of  his  future  life,  is  reftrifled  to  a  few 
years  of  irregular,  capricious,  ill  directed  ftudy,  throws 
himfelf  at  once  into  the  pra&ice  of  a  profeffion,  in 
which,  according  to  his  ignorance  or  (kill,  he  muft 
do  much  good  or  much  harm^  '  Here  there  is  no  time 
for  fais  ezcurfions  into  that  region  of  airy  and  fleeting 
vifions,  and  for  his  returning  again  to  fedate  and  ufe- 
fill  labour :  There  is  no  time  for  his  difcovering,  by 
the  natural  force  of  his  own  reafon,  how  vain  all  fpe- 
culations  are : — ^In  but  a  few  years,  at  moft^  his  edu- 
cation is  determined ;  the  limited  term  is  completed 
ere  he  have  learnt  that  moft  ufeful  of  all  leffons,  the 
true  plan  of  ftudy ;  and  his  opportunities  come  to 
be  valued  (like  every  other  happlnefs),  only  when 
they  are  loft  and  gone. 

Of  all  the  leflbns  which  a  young  man  entering  up- 
on our  profeiHon  needs  to  learn,  this  is,  perhaps,  the 
firft, — that  he  Ihould  rcfift  the  fafcinations  of  dodrines 
and  hypothefes,  till  he  have  won  the  privilege  of  fuch 
ftudies  by  honeft  labour,  and  a  faithful  purfuit  of  real 
and  ufefiil  knowledge.  Of  this  knowledge,  anato- 
my furely  forms  the  greater  ibare. — Anatomy,  even 
while  it  is  neglededj  is  univerfally  acknowledged  to 

bt 


be  the  very  bafis  o(  sElI  medical  Ml.— k  Is  by  aH^ 
tomy  that,  the  phyficiad  guefles  at  the  feat,  or  caufe^,- 
or  confequencetf,  of  any  internal  difeafe :— Without 
anatomy^  the  furgeon  could  not  move  one  ftep  in  his 
great  operations  j  and  thofe  theories  conld  not  cveti 
be  conceived,  which  fo  often  ufurp  the  place  of  that 
very  fcience,  from  which  they  ihould  flow  as  proba-i 
bilities  aind  conjeftures  only,  drawn  from  its  (lore  of 

A  confcioufnefs  of  the  high  value  of  ahatoinical 
ktiowledge  never  entirely  leaves  the  mind  of  the  ftu*- 
dent.  He  begins  with  a  ftrong  convifUon  that  this  is  the 
great  ftudy,  and  with  an  ardent  defire  to  mafter  all  itt 
diiBculdes  i  if  he  relaxes  in  thef  purfuit,  it  is  from  the 
difficulties  of  the  tafk,  and  the  feduflion  of  theories 
tod  little  dependent  on  anatomy,  and  too  eafily  ac« 
ceffibte  without  its  help^    His  defire  for  real  know* 
ledge  revites  onjy  when  the  opportunity  is  loft  ;  when 
he  is  to  leave  the  fchools  of  medicine ;  when  he  is  to 
give  an  account  of  his  fttidies  with  an  anxious  and 
oppreifed  mind,  cdnfcious  of  his  ignorance  in  that 
branch  which  is  to  be  received  as  the  chief  teft  of  his 
profeffional  (kill ;  or  when,  perhaps,  he  feels  a  more 
ferious  and  manly  imprelfion,  the  difficulty  and  im- 
portance of  that  art  which  he  is  called  to  praftife. 

Tet,  in  fpite  of  feeling  and  reafon,  the  ftudent  en« 
'<9ourag€i  in  himfelf  a  tafte  for  fpeculations  and  theories, 

the 


FREFACS. 

fhe:  idfe  liftuftmieBtt  df  the  d^j  wUTthy  ereirilirhfo 
cwirihbrt  coorfe  of  f!udy,  ht  iaxf  oUerve  ffiikihg  k 
quick  fucceflion  into  negleSr  and*  oUtrtoir,  acTBV  to-  rt^ 
ylrti ;  hi  zfgirea  to  the  dbzn&it  of  a  pbyfialo^>  to 
vbicH  want  of  dtpteieocej  abda']rtiirtfafix!  Smcy^faafe 
afligned  a  rtek  and  tihpfirtaiAre  ^rlnch  tt  does  HoC  hold 
mrdie  fcftimalibn  of  tiiofb  \rfad  ihoold  befl  know  ite  weafe- 
neb  or  ftrengtti.  The  hiweft;  ftudent^  proud  of  his  phjr* 
fiologtcal  knowleiJg^,  boaftr  of  i^  fcierice  and  a  ndme 
which  is  modeftly  difclaim'ed  by  thb  firft  anatomift^  add 
the  ttueft  jdiyiiologift  of  this  6r  any  age.  Dr.  Hunter 
fpeaks  tfans  of  his  phyfiology,  and  of  his  anatc»mtal  de- 
monftration :  ^^  Phyfiolbgy^  as  far  as  it  is  knowiti,  of  has  > 
'*  been  explained  by  Haller^  and  die  befl:  of  the  tn&- 

^  dems,  may  be  eaiily  aVrquSrai  by  a  fhidlftnt  without 

« 

^  a  mailer^  provided  the  ftuddat  is  acquainted  with 
^  ^hflofoph^  and  choniftry,  axid  is  ab  expdrt  and  rei- 
^  dy  anatomift ;  for  with  thefe  qualtficationil  he  can 
<*  read  anjr  phyfiological  book^  and  imderftand  it  as 
^  faft  a&fae  reads. 

^*  In  this  age,  when  fo  much  has  been  printed  up6ki 
'<  the  fubjedj  there  is  ahnoft  as  little  indtrcement  to 
'*  attend  ledures  upon  phyndlogy^  as  there  would  be 
for  gentlemen  to  attend  le&ures  upon  government^ 
or  upon  the  hiftory  of  England.  Le£hires  upon 
fubjeds  which  are  perfiedly  intelligible  in  prints  can- 
*^  not  be  of  much  ufe^  except  when  given  by  fonte  man 
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*^  of  great  abilities,  who  has  laboured  the  fufcjed,  and 
^^  who  has  made  confiderable  improTements  either  in 
^  matter  or  in  arrangement. 
<«  In  our  branch,  thofe  teachers  who  take  but  littk 
pains  to  demonftrate  the  parts  of  the  body  with  pre* 
dfion  and  cleamefsj  but  ftudy  to  captiyate  yom^ 
*'  minds  with  ingenious  fpeculation,  will  not  leave  m 
'*  reputation  that  will  outlive  them  half  a  century. 

^  I  always  have  ftudied,  and  ihall  continue  my  en* 
^  deavours,  to  employ  the  time  that  is  given  up  to  ana- 
^'  tomical  ftudies  as  ufefuUy  to  the  ftudents  as  I  can 
<<  poffibly  make  it — and  therefore  ihall  never  aim  at 
*'  fliowing  what  I  know,  but  labour  to  fliow  and  de* 
<*  fcribe,  as  clearly  as  poflible,  what  they  ought  to 
^^  know.  This  plan  reje£b  all  declamation,  all  parade 
<*  all  wrangling,  all  fubtility :  to  ibake  a  ihow,  and  to 
'<  appear  learned  and  ingenious  in  natural  knowledge, 
*<  may  flatter  vanity }  to  know  iafts,  to  feparate  them 
*'  from  fuppoiidons,  to  range  and  conned  them,' to 
*^  make  them  plain  to  ordinary  capacities,  and,  above 
^'  all,  to  point  out  the  ufefiil  applications — is,  in  my 
<<  opinion,  much  more  laudable,  and  ihall  be  the  ob^ 
**  jed  of  my  ambition*  J 
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BONES,  MUSCLES,  AND  JOINTS. 


BOOK  1. 

OF   THE   BONES. 


CHAP.  I. 

■ 

OF   THE   fORMATIOH    AND   GROWTH   OF   BONES* 

It  is  not  eafy  to  explain,  in  their  natural  order,  the 
yariotts  parts  of  which  the  human  body  is  compofed ; 
for  they  have  that  mutual  dependence  upon  each  other, 
that  continual  circle  of  afUon  and  re-a£tion  in  their  va- 
rious funCUonSy  and  that  intricacy  of  connection,  and 
clofe  dependence,  in  refpe^  of  the  individual  parts, 
that,  as  in  an  circle  there  is  no  point  of  preference  from 
which  we  ihould  begin  to  trace  its  courfe,  fo  in  the 
human  body  there  is  no  fundion  fo  infulated  from  the 
other  fun^ons,  no  part  fo  independent  of  other  parts, 
as  to  determine  our  choice.  We  cannot  begins  with« 
oat  hefitation,  nor  hope  to  proceed  in  any  perfeA 
courfe ;  yet,  from  whatever  point  we  b^n,  we  may 
Vol,  h  B  fo 
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fo  return  to  that  point,  as  to  reprefcnt  truly  this  con-* 
fcnt  of  functions,  and  connexion  of  parts,  by  which  it 
is  compofed  into. one  perfeft  wholg. 

The  bones  are  framed  as  a  bafis  for  the  whole  fyf- 
tem ;  fitted  to  fupport,  defend,  and  contain  the  more 
delicate  and  noble  organs.  They  are  the  moft  perma- 
ncni  and  unchangeable  of  all  parjs  of  the  body.  We 
18e  them  expofed  to  the  feafohs,  without  fuflfcring  the 
finalleft  change  j  remaining  for  ages  the  memorials  of 
the  dead ;  the  evidence  of  a  former  race  of  men  ex- 
ceeding ours  in  ftrength  and  ftature  ;  the  only  remains 
of  creatures  which  no  longer  e  xift ;  the  proofs  of  fuch 
changes  on  our  globe^  as  we  cannot  trace  but  by  thefe 
uncertain  marks.  Thus  we  arc  apt  to  conceive,  that 
even  in  the  living  body,  bones  are  hardly  organized ; 
fcarcely  partaking  of  life  ;  nut  liable,  like  the  foft  parts, 
to  difeafe  and  death.  Uiit  minute  anatomy,  the  moft 
pleafing  part  of  our  fciencc,  i::ifold§  and  explains  tp  us 
the  internal  ftrufture  of  the  bones ;  {how§  their  myriads  . 
of  veffels ;  and  proves  them  to  be  as  full  of  6lood  as 
the  moft  fucculent  and  flefhy  part? ;  having,  like  them, 
their  periods  of  growth  and  Sccay  ;  being  as  liable  to 
accidents,  and  as  fubjeft  to  internal  difcafe. 

The  phenomena  of  fraftureJ  bones  firft  fuggefled 
fome  indiftinfl:  notions  of  the  way  in  which  bone 
might  be  formed.  It  was  obfcrved,  that  in  very  aged 
men,  a  hard  cruft  was  often  formed  upon  the  furface 
of  the  bones;  that  the  fluid  exuding  into  the  joints  of 
gouty  people,  ibmetinies  coagulated  into  a  chalky 
mafs }  Le  Dran  had  fccu  in  a  cafe  of  fpina  ventofa, 
hx  fcrophulous  bone,  un  exudation  which  flowed  out 
like  wax,  and  hardened  into  perfeft  bone ;   Davaiter ' 

had 
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Had  feen  the  juice  that  exuded  from  a  fplit  in  a  bone,  co- 
agulate into  a  bony  cruft ;  and  it  was  thought  to  be  par '^ 
cicularly  well  afcertained,  that  callus  was  but  a  coagu- 
hble  juke,  which  might  be  feen  exuding  dire£lly  from 
che  broken  ends  of  a  bone,  and  which  gradually  coagu- 
lated into  hard  bone*  The  beft  phyfiologifts  did  not 
fcruple  to  believe,  that  bones,  and  the  callus  of  bro- 
KcQ  bones  J  were  formed  of  a  bony  juice,  which  was  die* 
pofited  by  the  veiTels  of  the  part»  and  which  pafling 
through  all  the  fuccefilve  conditions  of  a  thin  unco- 
agulated  juice>  of  a  tranfparent  cartilage,  and  of  foft 
and  flexible  bone,  became  at  lad,  by  a  (low  coagula- 
tion, a  firm,  hard,  and  perfect  bone ;  depending  but 
little  upon  vefiels  or  membranes,  either  for  its  genera- 
tion or  growth,  or  for  nouriihment  in  its  perfect  (late. 
But  this  coagulation  is  a  pr6perty  of  de^d  matter,  which 
has  no  place  in  the  living  fyftem ;  or  if  blood  or  mucus 
do  ever  coagulate  within  the  body,  it  is  only  after  they 
are  feparated  -  from  the  fyftem.  Coagulation  is  a 
fort  of  accident  in  the  living  body  y  and  it  is  not  to  be 
believed  that  the  accidental  concourfe  of  parts  (hould 
form  the  perfect  fyftem  of  a  living  bone ;  nor  that  coa- 
gulation, an  irregular  uncertain  procefs,  fhould  keep 
pace  with  the  growth  of  the  living  parts  ;  that  a  bone 
which  is  completely  organized,  and  a  regular  part  of  the 
living  fyftem,  fhould,  in  all  its  progrefs  towards  this 
perfefk  ftate,  be  merely  inanimate,  inorganized  matter : 
Yet  this  opinion  once  prevailed ;  and  if  bther  theories 
were  at  that  time  propofed,  they  did  not  vary  in  any 
very  eflential  point  from  this  firft  notion.  De  Heide, 
'a  furgeon  of  Amfterdam,  believed  that  bone  or  callus 
-were  not  formed  from  a  coagulable  juice,  but  from  th^ 

^  B  2  blood 
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blood  itfelf.  He  broke  the  bones  of  aniittaJsy  aiidf 
examining  them  at  various  points  ol  time,  he  never 
failed  (like  other  fpeculator^)  to  find  exai^ly  wbut  be 
defired  to  fmd'  In  *<  every  experiment/'  he  found  a 
great  eSufion  of  blood  among  the  mufcief,  and  round 
the  broken  bone  :  and  he  as  eafily  traced  this  hlood 
through  all  the  ftages  of  its  progrefs  j  oa  the  fitl\  dtf 
red  and  fluid ;  by  and  by  coagulated  i  ib«q  gmduaU^ 
becoming  white,  then  cartilaginQui,  and  at  laft  (by  tho 
exhalation  of  its  thinner  part&)  hardening  into  perfeA 
bone. 

b  is  very  lingular,  that  oftea  thofe  who  abjure  theoff^ 
tnd  appeal  to  experiments,  who  profefs  only  to  delivei 
fadst  are  leaft  of  all  to  be  trufted;  for  it  is  theory 
vMeh  brings  them  to  try  es^iperimentSi  amd  thta  thie 
form  and  order  ;  and  even  the  refult  of  fucfa  experit 
mentSj  muft  bead  to  meet  the  theories  which  they  were 
defigned  to«prove.  It  is  by  this  deceprion  that  the  au^ 
thors  of  two  rival  dodrines  arrive  at  oppofile  canclu* 
fions  by  faAs  diredly  oppofed  to  eacb  oihch  Du 
Hirniel  believed,  that  as  the  bark  formed  the  wood  of 
a  tree,  adding^  by  a  fort  of  fecretion^  fucceiSive  layers 
to  its  growth  ;  fo  the  periofteum  formed  the  bone  at 
die  firft,  renewed  it  when  fpoiled  or  cut  awax,  ^^^9 
Vrben  broken,  aflfumed  the  nature  of  botte,  and  repaired 
the  breach.  He  broke  the  bones  of  pigeons,  and;  allows 
tng  them  to  heal>  he  found  the  periofteum  to  be  the 
chief  organ,  for  reprod  ucing  bone.  He  found  that  the 
callus  had  no  adhefion  to  the  broken  bone,  and  was  ea« 
fily  feparated  from  the  broken  ends  which  remained 
rough  and  bare.  And,  in  purfuing  thefe  difTedtona,  he 
found  the  periofteum  fairly  glued  to  the  external  fur* 

face 
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Am  of  the  new  bone ;  or  he  found  rather  the  callus 
or  fegeneriited  bone  lo  be  but  a  mere  thickening  of 
tbe  perioftetim,  its  hyers  being  feparated,  and  its  fub* 
ftance  (welled.  On  the  firft  days  he  found  the  peri- 
ofttfum  thickened,  inftamed,  and  eaniy  divided  into 
many  lamellas,  or  plates ;  but  while  the  periofteum 
was  ftlffering  thefe  changes,  the  bone  was  in  no  degree 
changed.  On  the  following  days,  he  found  the  tu- 
mor of  the  periofteum  increafed  at  the  place  of  the 
fradure,  and  extending  further  along  the  bone  ;  its  in- 
ternal fur&ce  already  cartilaginous,  and  always  tinged 
with  a  little  blood,  which  came  to  it  through  the  vef- 
felt  of  the  marrow.  He  found  the  tumor  of  the  peri- 
oftenm  fpongy,  and  divilible  into  regular  layersi  while 
ftill  the  ends  of  the  bone  were  unchanged,  or  only  a 
Kttle  roughened  by  the  firft  layer  of  the  periofteum  be- 
ing already  converted  into  earth  and  depofited  upon 
tlie  fnr&ce  of  the  bone :  and  in  the  next  ftage  of  its 
ptogre&i  ^  found  the  periofteum  firmly  attached  to 
fhe  finrface  of  the  callous  mafs.  By  wounding,  not 
breaking,  the  bones,  he  had  ftill  a  more  flattering  ap« 
l^eafattceof  a  proof;  for  having  pierced  them  with 
lK>lci9  he  found  the  holes  filled  up  with  a  fort  of  torn- 
piMi,  pi'oceeding  from  the  periofteum,  ^vhich  was 
Akkened  sfil  round  them.  In  an  early  ftage,  this 
pliq{  ooidd,  by  drawing  the  periofteum,  be  pulled  out 
Irom  itt  hole :  In  a  more  advanced  ftage,  it  was  infe- 
parafily  imited  to  the  bone,  fo  as  to  fupply  the  lofs. 

Haller^  doubting  whether  the  periofteum,  a  thin  and 
drfieate  membrane^  could  form  fo  large  a  mafs  of  bone 
Ar  callosY  repeated  the  proofs ;  and  he  again  found 
qmte  die  roverfe  of  all  this :  That  the  callus,  or  the  ori* 

B  3  ^  ginal 
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ginal  bone,  were  in.no  degree  dependent  on*  the  peri^ 
ofteum,  but  were  generated  from  the  internal  veiTels 
of  the  bone  itfelf :  That  the  periofteum  did  indeed  apr 
pear  as  early  as  the  cartilage  wjiich  is  to  produce  the 
l^one,  fceming  to  bound  the  cartilage,  and  give  it  form; 
but  that  the  periofteum  was  at  firft  but  a  loofe  tiflue  of 
cellular  fubflance,  without  the  appearance  of  vefTel^, 
or  any  mark  of  blood,  adhering  chiefly  to  the  heads  or 
procefl'cs,  while  it  hardly  touched  the  body  of  the  bone. 
He  alfo  found  that  the  bone  grew,  became  vafcular, 
.  had  a  free  circulation  of  red  blood,  and  that  then  only 
the  veflel  of  the  periofteum  began  to  carry  red  blood, 
or  to  adhere  to  the  bone.  We  know  that  the  bones 
begin  to  form  in  fmall  nuclei,  in  the  very  centre  of  their 
cartilage,  or  in  the  very  centre  of  the  yet  fluid  calluSji 
far  from  the  furface,  where  they  might  be  aflifted  by 
the  periofteum  ;  and  that  oflification  begins  fi^ft  ii^ 
the  middle  of  the  long  bones,  where  the  periofteum 
does  not  adhere,  and  is  formed  much  later  in  the  head^ 
and  proceiTes,  whofe  connection  with  the  periofteum  is 
very  clofe. 

Thus  has  the  formation  of  bone  beei^  f;^lfely  attrir 
buted  to  a  gelatinous  eftufion,  gradually  hardened ;,  or 
to  that  blood  which  muft  be  poured  out  from  the  rup- 
tured veffels  round  afraftured  bone  ;  or  tq  the  indura*- 
tion  and  change  of  the  periofteum,  depofiting  layer 
after  layer,  till  it  completed  the  form  of  the  bqne. 

But  when,  neglefting  theory,  we  fet  ourfelves  to  eic^ 
amine,  with  an  unbiafled  judgment,  the  proccfs  of  na- 
ture in  forming  the  bones,  as  in  the  chick,  o^  in  reftorr 
ing  them,  as  in  broken  limbs,  a  fucceflion  of  phenor 
mena  prcfcnt  themfelves,  the  moft  orderly,  beautiful, 

and 
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dud  fimple, '  of  any  that  are  recorded  in  the  philofophy 
of  the  animal  body :  for  if  bones  were  but  condenfed 
ghiten,  coagulated  blood,  or  a  met;e  depofition  from 
the  periofteum,  they  were  then  inorganized,  and  out 
of  the  fyftem,  not  fubje£l  to  change,  nor  open  to  dif- 
cafe?  liable,  indeed,  to  be  broken,  but  without  any 
means  of  being  healed  again :  while  they  are,  in  truth, 
as  fully  organized,  as  permeable  to  the  blood,  as  eafily 
hurt,  and  as  eafily  healed,  as  feniible  to  pain,  and  as 
regularly  changed  as  the  foftcr  parts  are.  We  are  not 
to  refer  the  generation  and  growth  of  bone  to  any  one 
part.  It  is  not  formed  by  that  gel ly  in  which  the 
bone  is  layed  ;  nor  by  the  blood  which  is  circulating  in 
it  J  nor  by  the  periofteum  which  covers  it  j  nor  by  the 
medullary  membrane  with  which  it  is  lined :  but  the 
whole  fyftem  of  the  bone,  of  which  thefe  are  parts  on- 
ly, is  deftgned  and  planned,  is  laid  out  in  the  very  ele- 
ments  of  the  body,  and  advances  to  ripenefs  by  the  con- 
curring aftion  of  all  its  parts.  The  arteries,  by  a  de- 
termined a£kion,  depofite  the  bone;  which  is  formed 
commonly  in  a  bed  of  cartilage,  as  the  bones  of  the 
leg  or  arm  are ;  fometimes  betwixt  two  layers  of  mem- 
brane, like  the  bones  of  the  ftcull,  where  true  cartilage 
18  never  feen.  Often  the  fecretion  of  the  bony  mat- 
ter is  performed  in  a  diftin£t  bag,  and  there  it  grows 
into  form,  as  in  the  te^ th ;  for  each  tooth  is  formed  in 
its  little  bag,  which,  by  injection,  can  be  filled  and 
covered  with  veflels.  Any  artery  of  the  body  may 
aflame  this  a£tion,  and  depofite  bone,  which  is  fome- 
times alfo  formed  where  it  (hould  not  be ;  in  the  ten- 
dons and  in  the  joints,  in  the  great  arteries,  and  in 

B  4  their 
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their  valveSj  in  the  flelh  of  the  heart  itrelf»  or  evca  ki 
the  foft  and  pulpy  fubflance  of  the  brain. 

All  the  bone$  of  the  body,  both  in  the  human  fc^ 
tus,  and  in  other  animals^  are  merely  cartilage  before 
the  time  of  birth.  The  whole  feet  us  is  gelatinous ;  the 
bones  are  a  pure^  almoft  tranfparent  and  tremulous 
gelly )  they  are  flexible,  fo  that  a  long  bone  can  bf 
bent  into  a  complete  rmg }  and  no  opacity,  nor  Q)ot 
of  ofliflcation  is  feen« 

This  cartilage  is  never  hardened  into  bone;  but^ 
from  the  firft,  it  is  in  i^lf  an  organised  mafs.  It  haf 
its  vefieU ;  which  are  at  firft  tranfparent,  but  which 
foon  dilate,  and  whenever  the  red  colour  of  the  bloo4 
^egins  to  appear  in  them,  ofTification  very  quickly  foU 
lows,  the  arteries  being  fo  far  enlarged  as  to  carry  the 
coarfer  paits  of  the  blood.  The  firfl  mark  of  offifiw 
^tion  is  an  artery,  whieh  is  feen  running  into  the  cen* 
(re  of  die  gelly  in  which  the  bone  is  to  be  formed. 
Otherarteries  foon  appear  j  overtake  the  firft  j  mix  with 
it,  and  form  a  net- work  of  veflels ;  then  a  centre  of 
oiHfication  begins,  flretcbing  its  rays  according  to  the 
length  of  the  bone,  and  then  the  cartilage  begins  to 
grow  opaque,  yellow,  brittle ;  it  will  no  longer  bend, 
and  the  fmall  nucleus  of  ofGficadon  is  felt  in  the  cen« 
tre  of  the  bone,  and  when  touched  with  a  (harp  point, 
is  eafily  known  by  its  gritty  feel.  Other  points  of  of- 
fification  are  fqcceiTively  formed ;  the  ofTification  being 
always  foretold  by  the  fpreading  of  the  artery,^and  by 
the  arrival  of  red  blood.  Every  point  of  ofljficatioa 
has  its  little  arteries,  and  each  offifying  nucleus  has  lb 
little  dependence  on  the  cartilage  in  which  it  is  form* 
cd,  that  it  is  held  to  it  1;;  thefe  arteries  only }  and 

when 
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vben  the  offifying  cartilage  is  cut  into  thin  fllces^  and 
fteeped  in  wafer  till  its  arteries  rot^  the  nucleus  of  o£- 
iification  drops  fpontaneoufly  from  the  cartilage^  leav- 
ing the  cartilage  like  a  ring,  wiih  a  fmooth  and  regular 
^ole  where  the  bone  lay. 

The  colour  of  each  part  of  a  bone  is  proportioned 
ezadly  to  the  degree  in  which  its  oflification  has  advan- 
ced. When  offificacion  begins  in  the  centre  of  the 
bone,  rednefs  alfo  appears ;  indicating  the  prefence  of 
thofe  veflels  by  which  the  bony  matter  is  to  be  poured 
out.  When  the  bony  matter  begins  to  accumulate, 
the  red  colour  of  thofe  arteries  is  obfcured,  the  centre 
of  the  bone  becoqnes»>yellow  or  white,  and  the  colour 
feems  to,  be  removed  towards  the  ends  of  the  bone.  In 
the  centre,  the  firft  colouring  of  the  bone  is  a  cloudy, 
diffufed  and  general  red,  becaufe  the  veflfels  are  pro- 
kk.  Beyond  that,  at  the  edges  of  the  firft  circle,  the 
veflfels  are  more  fcacteredj  and  diftjn^  trunks  are  ea- 
lily  feen,  forming  a  circle  of  radiating  arteries,  which 
point  towards  the  heads  of  the  bone.  Beyond  that, 
again,  the  cartilage  is  tranfparent  and  pure,  being  yet 
untouched  with  blood  ;  the  arteries  have  not  readied 
it,  and  it«  oiIiru:ation  is  not  begun.  Thus,  a  long 
bone,  while  forming,  feems  to  be  divided  into  feven 
varionfly  coloured  zones.  The  central  point  of  mc^ 
perfed  oflification  is  yellow  and  opaque.  On  eithcgr 
fide  of  that,  there  is  a  zone  of  red.     On  either  fide  of 

• 

that  ^ain,  the  veflels  being  more  fcattered,  fbrai.  » 
vafeular  zone*,  and  the  zone  at  either  end  is  tismSpz^ 

*  It  It  cunoiu  to  obferve  how  completely  ▼afcuUf  tbe  hoitm  of 
a  duckcB  is  before  the  offificatiua  huTe  fairly  begun  ;  hii#  tht  oC* 

fification 
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rtiit  or  white.   The  offification  follows  the  veffcis,  bu^ 
Tying  and  hiding  thofe  veffcis  by  which  it  is  fbrnted : 
The  yellow  and  opaque  part  expands  and  fpreads  alotig. 
the  bone :  The  veffels  advance  towards  the  heads  of 
the  bones  :    The  whole  body  of  the  hone  becomes^ 
opaque^  and  there  is  left  only  a  fmall  vafcular  circle 
at  either  end  :  the  heads  are  feparated  from  the  body 
of  the  bone  by  a  thin  cartilage  ;  and  the  veffels  of  the 
centre,  extending  ftill  towards  the  extremities  of  the 
bone,  perforate  tl\ac  cartilage,  pafs  into  the  head  of 
the  bone,  and  then  its  ofHfication  alfo  begins,  and  a 
fmall  nucleus  of  offification  is  formed  in  its  centre. 
Thus  the  heads  and  the  body  are,  at.  the  firft,  diftinffc 
bones  formed  apart  and  joined  by  a  cartilage ;  and 
they  arc  not  united  till  the  age  of  fifteen  or  twent/ 
years.  '  • 

The  veffels  are  feen  entering  in  one  large  trunk* 
(the  nutritious  artery)  into  the  middle  of  the  bone : 

fification  having  begun,  overtakes  the  arteries,  and  hides  them|  changr 
iDg  the  tranfparent  and  vafcular  part  of  the  bone  into  an  opaque 
vrhite ;  how,  by  peeling  off  the  pcrioileum,  bloodv  dots  are  feen, 
which  fhows  a  living  connexion  and  commerce  of  vcflcb  betwixt  the 
perioftenm  and  the  bone  ;  how,  by  tearing  up  the  outer  layers  of  the 
tender  bone,  the  vafcularity  of  the  inner  layers  is  again  expofed. 
But  of  all  the  proofs  of  the  vafcularity  of  bones  and  depofition  of  the, 
bony  matter,  the  moft  Ueautiful  is  that  of  our  common  preparations ; 
where,  after  filling  with  inje^ion  the  arteries  of  an  adult  bone,  by 
its  nutritious  veflels,  we,  by  corroding  tiie  bone  with  mineral  acids, 
diflbWe  the  caith,  leaving  nothing  but  the  trajifparent  gelly,  and  thus 
rcftore  the  bone  to  its  original  cartilaginous  flate ;  then  the  veffcli 
appear  in  fuch  profufion,  that  the  bone  may  be  compared  in  vafcula- 
rity with  the  foft  parts,  and  it  is  feen  that  its  arteries  were  not  anni- 
hilated, but  its  high  vafcularity  only  conceakd  by  the  depofition  of 
the  bony  parts. 

From 
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Frpm  that  centre  they  extend  in  a  radiated  form  to« 
wards  either  end,  and  the  fibres  of  the  bone  are  radiated 
in.  the  fame  dire£Uon ;  there  are  furrows  betwixt  the 
raySi  and  the  arteries  run  along  in  the  furrows  of  tht  ^ 
bone,  as  if  the  arteries  wereibrming.thefe  ridges,  fe-r 
crcting  and  pouring  out  the  bony  niatter,  each,  artery 
piling  it  pp  on  either  fide  to  form  its  ridge.  The  bo- 
dy of  the  bone  is  fupplied  by  its  own  veflfels ;  the 
heads  of  the  bone  are  fupplied  by  the  extremities  of 
the  lame  trunks  which  perforate  the  dividing  cartilage 
like  a  fieve ;  the  perioQeum  adhering  more  firmly  to 
the  heads  of  the  bone^  it  brings  afliftant  arteties  froni 
without,  which  meet  the  internal  trunks,  and  affifi 
the  offificauon  ;  but  with  every  help,  the  oflificatioa 
is  not  accomplifhed  in  .many  years.  , 

It  is  by  the  a£iion  of  the  vefTels  that  all  the  parts  of 
the  human  body  are  formed ;  fluids  and  folids,  each  for 
its  refpe&ive  ufe.  The  blood  is  formed  by  the  a£tioa 
of  the  veflels,  and  all  the  fluids  are  in  thdr  turn  formed 
from  the  blood.  We  fee  in  the  chick,  where  there  is 
no  external  fpurce  from  which  its  red  blood  can  be 
derived,  that  red  Mood  is  formed  within  its  own  fy^ 
tern.  Every  animal  fyftem,  as  it  grows,  aflimilates* 
its  food,  and  converts  it  to  the  animal  nature,  and  fp 
increafes  the  quantity  of  its  red  blood  :  And  as  the  red 
blood  is  thus  prepared  by  the  actions  of  the  greater 
fyftem,  the  adions  of  particular  veflels  prepare  various 
parts :  fome  to  be  added  to  the  mafs  of  folids,  for  the 
natural  growth ;  others  to  fupply  the  continual  wafte  ; 
pthers  to  be  difcharged  from  the  body  as  effete,  and 
hurtful,  or  to  allow  new  matter  to  be  received  y  others 
again  to  perform  certain  ofEces  ^i^ithin  the  body,  as ' 
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iho  boJy  b  not  now  the  fkme  individaal  body  that  it 
WM }  but  it  could  not  be  eafily  believed  that  we  fpeak 
ViUy  by  gueb  concerning  the  fofiter  parts,  what  we 
Imiow  for  certain  of  the  bones.  It  was  difcorered  by 
Uunci^f  chat  animals  fed  upon  the  refufe  of  the  dyer's 
f aift  receif ed  fo  much  of  the  colouring  matter  into  the 
iyftMit  that  the  bones  were  tinged  by  the  madder  to  a 
ilnqi  red  I  while  the  fofter  parts  were  unchanged  i  natinc 
vemaining  in  the  ligaments  nor  cartilages ;  in  the  mem-* 
branrst  veiTels^  nor  nerves ;  not  even  in  the  delicate  vef- 
fels  of  the  eye.  it  was  eafy  to  diftinguifli  by  the  micro-^ 
bopCf  that  fuch  colour  was  mixed  with  the  bony  matter^ 
amhrefided  in  the  inter ftices  onIy>'but  did  not  remain 
in  the  vcflels  of  the  bone,  which  like  thofe  of  all  the  bo-* 
dy  bad  no  tinge  of  red ;  while  our  injedkions  again  fill 
theveflels  of  the  bone,  make  all  their  branches  red^ 
but  do  not  aifcft  the  colours  of  the  bony  part.  \¥hen 
madder  is  given  to  animals,  withheld  for  fome  time,  and 
then  given  agaius  the  colour  appears  in  their  bones;  is 
removed}  and  appears  again,  with  fuch  a  fudden  change 
as  proves  a  rapidity  of  dcpofition  and  ^ftbforptioh  ex* 
ceeding  all  likelihood  or  belief.  All  the  bones  are 
tinged  ill  twenty-four  hours :  in  two  or  three  days  their 
coluor  is  very  deep :  and  if  the  madder  be  left  off  but 
fur  tt  few  days,  the  red  colour  is  entirely  removed. 

'i'his  tit>ging  of  the  bones  with  madder,  \vai  the 
groiu  iiiitrunicut  employed  by  Du  Hamel,  for  pro^ 
ving  by  demonilraiion,  that  it  was  by  layers  from'  the 
perioUeuin  that  the  bone  ^-as  formed ;  and  how  very 
tar  the  mind  is  vitiated  by  this  vanity  of  ellabliihim 
u  duel  line  un  fads,  is  too  eafily  feen  here.  As  Du  Hn* 
mcl  believed  ihat  the  pertolleuoi  depofited  fucccfiiYe 
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byers,   which  were  added  to  the  bone^  it  was  hit 
bufinefs  to  prove  that  the  fuecefliive  layers  would  be 
depofited  alternately  red,  white,  and  red  again^  by  giv* 
ing  a  young  animal  madder,  withholding  it  for  a  little 
while,  and  then  beginning  agaip  to  give  it;.    Now, 
it  is  eafy  to  forefee  that  this  tinging  of  the  lamellae 
fhovld  coTreffx>nd  with  the  fucceilive  times  in  which 
the  periofteum  is  able  to  depoiite  the  layers  of  its  fub« 
ftance ;  but  Du  Hamel  very  thoughtlefsly  makes  his 
layers  correfpond  only  with  the  weeks  or  months  in 
which  his  madder  was  given  or  withheld.    It  is  eafy 
fo  forefee  alfo,  that  if  madder  be  removed  from'  the 
booesr  in  a  few  days  (which  he  himfelf  has  often  told 
Bs),  then  his'  firfl  layer,  viz.  of  red  bone,  could  not 
Iiave  waited  for  his  layer  of  white  to  be  laid  above  it, 
Aor  for  a  layer  of  red  above  that  again,  fo  as  to  enable 
him:;to  fhow iucceflive  layers  :  And  if  madder  can.  fo 
penetrate^  as  to  tinge  all  the.;  boqea  that  are,  already 
formed,  then,  though  there  might-  be  firft  a  tinged 
bone,,  then  a  white  and-  colour lefs  layer,  whenever  he 
proceeded  to  give  madder  for;  tinging. a  third  layer,^ 
it  would  pervade  all  the  bone,  tinge  the  layer  below, 
and  reduce  the  whole  to  one  tint.     If  a  bone  were 
thus  to  increafe  by  layers,  thick  enough  to  be  viable, 
and  of  a  diftind  tint ;  and  if  fuch  layers  were  to  be  coi^, 
tinually  accumulated  upon  each  other  every  week,.what: 
kind  of  a  bone  fhould  this  crrow  to  ?     Yet  fuch  is  the 
fifdnating  nature  of  a  theory,  that  Du  Hamel,  un- 
mtddful  of  any  interruptions  like  thefe,  defcribes  bold- 
ly  bis  fucceflive  layers ;  carrying  us  through  regular 
details,  experiment  aftei;  experiment,  till  at  lad  he 
brills  up  his  report  to  the  amount  of  five  fucceilive 
..■  lavers 
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layers,  viz*  two  md  layers,  and  three  white  ones  :  Nsf ^ 
in  one  experiment  he  makes  the  tinge  of  the  madder 
continue  in  the  bones  for  fix  months,  forming  fucceffivie 
hyers  of  red  and  white ;  sdthough,  in  an  earlier  «Kp6« 
riment  (which  he  muft  hare  forgotten  in  his  huity)» 
he  tells  us,  that  by  looking  through  the  tranfpaltdC 
part  of  a  cock's  wing,  he  had  feen  the  tinge  of  Che  mnA^ 
der  gradually  leave  the  bones  in  a  few  days. 

Thefe  experiments  are  as  grofs  and  palpable  at  tkui 
occafion  of  them  ;  and  (hould  (land  as  a  ivaming  to  vt^ 
ihowing  how  feverely  and  honeJtly  we  ought  to  queiV 
tion  opr  own  judgment,  when  wd  aim  at  confirming 
our  preconceived  theories  by  experiments  and  fads. 

Yet  by  thefe  experiments  with  madder,  one  moft 
important  hSL  is  proved  to  us ;  that  the  arteries  and 
abfert^ents,  adidg  in  concert,  alternately  dcpoike  ami 
reabfiirb  the  earthy  particles,  as  faft  as  can  be  con-- 
edved  of  the  foft  parts,'  or  even  of  the  moft  moveable 
and  fluduating  humours  of  the  body.  The  abfbrp^ 
tion  of  the  hiardeft  bones  is  prov^  by  daily  6bferm» 
lion.  When  a  carious  bone  difappean  before  the  in*' 
teguments  are  opened  j  when  a  tumour,  preffing  ispoa 
a  bone,  deftroys  it ;  when  an  aneurifm  of  the  tein-^ 
poral  artery  deftroys  the  (kuU  ;  When  an  aneurifm  of 
the  heant  beats  open  the  thorax,  deftroying  the  tttp- 
Hum  and  ribs  ;  when  an  aneurifm  of  the  ham  deftroys 
the  thigh-bone,  tibia,  and  joint  of  the  knee ;  when  a 
tumour  coming  from  within  the  head,  forces  its  way" 
through  the  bones  of  the  (kuU ; — m  all  thefe  cofeSf 
fince  the  bone  cannot  be  annihilated,  what  can  hap- 
pen, but  that  it  muft  be  abforbed  and  conveyed 
akway  ?    If  we  Ihoiild  need  any  ftrong^  proofs  than 
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fStaky  W6  hate  molities  offium ;  a  difeafe  by  which,  in 
a  few  months,  the  bony  fyftem  is  entirely  broken  up^ 
and  conveyed  away,  by  a  high  a£Uon  of  the  abfor- 
bentS)  with  continual  and  deep-feated  pain,  a  dif^ 
charge  of  the  earthy  matter  by  the  urine,  and  a  gradual 
Ibftening  of  the  bones,  fo  that  they  bend  tmder  the 
weight  of  the  body  ^  the  heels^are  turned  up  behind 
the  bead  ^  the*fpine  becomes  crooked ;  the  pelvis  diC« 
torted  ;  the  bread  is  crufhed  and  bent  in :  and  the 
iun&iont  beginning  to  fall  low,  the  patient,  after  a 
flow  heBdc  fever,  long  and  much  fuffering  of  pain  and 
fflilery,  expires  j  with  all  the  bones  diftorted  in  a 
Iboddng  degree ;  gelatinous,  or  nearly  fo,  robbed  of 
all  thdr  earthy  parts  ;  and  fo  thoroughly  foftened  that 
they  may  be  cut  with  the  knife. 

Thus  every  bone  has,  like  the  foft  parts,  its  arte- 
ries, veins,  and  abforbent  veflels*  And  every  bone  has 
its  nerves  too  :  We  fee  them  entering  into  its  fub- 
ftance  in  finall  threads,  as  on  the  fur&ces  of  the  fron- 
tal and  parietal  bones:  We  fee  them  entering  for 
particular  purpofes,  by  a  large  and  peculiar  hole,  as 
the  nerves  which  go  into  the  jaws  to  reach  the  teeth  : 
We  fidd  delicate  nerves  going  into  each  bone  along  with 
its  nutritious  veffels ;  and  yet  we  dare  hardly  believe 
the  demonftration,  flnce  bones  feem  quite  iufenfible 
and  dead*  We  have  no  pain  when  the  periodeum  is 
rafped  and  fcraped  from  a  bone :  We  have  no  feeling 
when  bones  are  cut  in  amputation  ;  or  when,  in  a 
broken  limb,  we  cut  off  with  pincers  the  protruding 
tmd  of  a  botie :  We  feel  no  pain  when  a  bone  is  trepan- 
cd,  or  when  cauftics  are  applied  to  it ;  and  it  has  been 
always  known,  that  the  heated  irons  which  the  old  fur- 
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geons  ufed  fo  much,  made  no  other  impreffion  lipon 
the  bone  than  to  excJte  a  particular  titillation  and  heat^ 
rather  pleafant  than  painful,  running  along  the  courfe 
of  the  bone.  But  there  is  a  deception  in  all  this,  A 
bone  may  be  exquifltely  fenfible,  and  yet  give  no 
pain ;  a  paradox  which  is  very  eafily  explained^  A 
bone  may  feel  acutely,  and  yet  not  fend  its  fenfation 
to  the  brain.  Ic  is  not  fit  that  parts  ihould  in  this 
fenfe  feel,  uhich  are  fo  continually  expofed  to  fhocks 
and  blows,  and  all  the  accidents  of  life ;  which  have 
to  fufier  all  the  motions  which  the  other  parts  require. 
In  this  fenfe,  the  bones,  the  cartilages,  ligaments, 
burfac,  and  all  the  parts  that  relate  to  joints;  are  quite 
infenfible  and  dead,  A  bone  does  not  feel,  or  its  feel- 
ings are  not  conveyed  to  the  brain ;  but  with  this 
iingle  exception,  it  (hows  every  mark  of  life.  Scrape 
a  bone,  and  its  veflels  bleed ;  cut  or  bore  a  bone,  and 
Its  granulations  fprout  up  ;  break  a  bone,  and  it  heals  ) 
or  cut  a  piece  of  It  away,  and  more  bone  will  be  rea- 
dily produced  ;  hurt  it  in  any  way,  and  it  inflames ; 
bum  it,  and  it  die^  :  take  any  proof  of  fenfibility,  but 
the  mere  feeling  of  pain,  and  it  will  anfwer  to  the 
proof.  Ill  (hort,  thefe  parts  have  a  fenfilHlity  which 
belongs  to  themfelves,  but  have  no  feelings  in  corref- 
pondence  with  the  general  fyilem. 

A  bone  feels  flimuli,  and  is  excited  to  read  ;  in- 
juries produce  inflammation  in  the  bones,  as  in  the 
foft  parts ;  and  then  fwelling  and  fpongy  loofeneisj 
and  a  fulnefs  of  blood,  fuppuration,  ulcer,  and  the 
death  and  difcharge  of  the  difeafed  bone  enfue.  When 
the  texture  of  a  bone  is  thus  loofened  by  inflammation, 
its  feeling  is  roafcd;  and  the  hidden  fenilbility  of 
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the  bone  rifes  up  like  a  new  property  of  its  nature : 
and  as  the  eye,  the  (kin,  and  all  feeling  parts,  have 
their  fenfibility  increafed  by  difeafe,  the  bones,  liga- 
ments, burfac^  and  all  the  parts  whofe  feeling,  during 
health,  is  obfcure  and  hardly  known,  are  roufed  to  a 
degree  of  fenfibility  far  furpafling  the  foft  parts.  The 
wound  of  a  joint  is  indeed  lefs  painful  at  firft,  but 
when  the  inflammation  comes,  its  fenfibility  is  raifed 
to  a  dreadful  degree  :  the  patient  cries  out  with  aa« 
guifh.  No  pains  are  equal  to  thofe  which  belong  to 
the  bones  and  joints. 

Thus  oflification  is  a  procefs  of  a  truly  animal  na« 
tare  :  no  coagulation  will  harden  cartilage  into  bone  ; 
no  change  of  contiftency  will  convert  the  blood  into  it; 
no  condenfation  of  the  periofteum  can  afllmilate  it  to 
the  nature  of  a  bone.     Bone  is  not  the  inorganic  con- 
crete which  it  was  once  fuppofed ;  but  it  is  a  regularly 
organifed  part,  whofe  form  fubfifts  from  the  firft ;  and 
which  is  perfe&ed  by  its  fecreting  arteries,  balanced, 
as  in  every  fecretion,  by  the  abforbents  of  the  part; 
it  lives,  grows  and  feels ;  is  liable  to  accidents,  and 
fubjed:  to  difeafe.     It  Is  a  procefs  which,  at  firft,  ap« 
pears  fo  rapid ,  that  we   fhould  expert  it  to  be  fooa 
complete ;  but  it  becomes  in  the  end  a  flow  and  diffi- 
cult procefs.     It  is  rapid  at   firft  ;  it  advances  flowly 
after  birth ;  it  is  not  completed  in  the  human  body 
till  the  twentieth   year ;  it  is  forwarded  by  health 
and  ftrength,  retarded  by  weaknefs  and  difeafe.     In 
licrofiila  it  is  imperfed ;  and  fo.  children  become  rick« 
ety,  the  bones  foftening  and  fwelling  at  their  heads, 
and  bending  under  the  weight  of  the  body.  And  why 
ikpttld  we  be  furprifed,  that  careleflfnefs  of  food  or 
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clothing,  bad  air,  or  languid  heahh,  fliould  caufe  that 
dreadful  difeafe,  when  more  or  lefs  heat,  during  the 
incubation  of  a  chick,  afie£ts  the  growth  of  its  bones; 
when  the  ficknefs  of  a  creature,  during  our  expcri- 
mepts,  protraOs  the  growth  of  callus ;  when,  in  the 
accidents  of  pregnancy,  of  profufe  fuppuration,  or  of 
languid  health,  the  knitting  of  broken  bones  is  delay* 
cd,  or  wholly  prevented. 

This  procefs,  fo  difficult  and  flow,  is  affifted  by  every 
provifion  of  nature.  The  progrefs  of  the  whole  w 
flow,  that  as  long  as  the  body  increafes  in  -ftature, 
the  bones  alfo  may  grow  ;  but  it  is  aflifled  in  the  in- 
dividual parts,  where  fome  are  flow ;  fome  rapid  in 
their  growth ;  fome  delayed,  as  the  heads  of  joints^ 
that  their  bones  may  be  allowed  to  extend ;  and  others 
haftened,  as  the  pelvis,  that  they  may  acquire  their 
perfect  fize  early  in  life.  Oflification  is  aflifled  by  the 
foftnefs  of  the  cartilaginous  bed  in  which  the  bone  is 
formed ;  by  thofe  large  and  permeable  veflels  which 
carry  eafily  the  grofler  parts  of  the  blood ;  by  a  quick 
and  powerful  abforption,  which  all  along  is  modelling 
the  bone ;  and,  mod  of  all,  by  being  formed  in  de* 
(ached  points,  muhiplied  and  crowded  together^ 
wherever  much  bone  is  required • 

There  is  one  central  ring  firft  oflified  in  a  long  bone^ 
as  of  the  leg  or  arm  ;  the  heads  or  ends  of  the  bone 
are  at  flrd  mere  cartilage,  but  they  alfo  foon  begin  to 
oflify ;  the  body  flretches  in  a  radiated  form  towards 
either  head  ;  the  heads  offifying  each  in  its  centre^  al« 
fo  ftretch  towards  the  bone ;  the  heads  meet  the  body, 
and  join  to  it;  a  thin  cartilage  only  is  interpofed, 
wUch  grows  gradually  thinner  till  the  twentieth  year, 
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and  then  dlfappears ;  the  body,  heads,  and  procefTes, 
becoming  one  bone.  In  flat  bones,  as  in  the  (kull^ 
oilification  goes  from  one  or  more  central  points,  and 
the  radiated  fibres  meet  the  radii  of  other  oflifying 
points,  or  the  edges  of  the  next  bene.  The  thick 
round  bones  which  form  the  wrift  and  foot,  have  one 
offification  in  their  centre,  which  is  bounded  by  car- 
tilage all  round.  The  procefles  are  ofcen  difi:in£t  ofli- 
fications  joined  to  the  bones,  like  their  heads,  and  flow- 
ly  confblidated  with  them  into  firm  bones  *. 

While  the  bone  is  forming,  various  parts,  eflcntial  to 
Its  fyftem,  gradpally  rife  into  view.  At  firft,  we  cannot 
in  the  long  bone  perceive  any  heads,  procefles,  cavities, 
or  cells ;  thefe  parts  are  very  flowly  formed,  and  are 
perfedled  only  in  the  adulc  bone. 
At  firft,  the  whole  length  of  a  long  bone  is  repre- 
fented  by  a  tranfparent  gelly ;  where  there  is  no  didinc- 
tion  of  beads  nor  procefles,  it  is  all  of  one  mafs.  After 
the  red  blood  has  begun  to  tinge  this  cartilage,  the 
dfification  begins,  and  one  ring  Is  formed  in  the  mid- 
dle of  the  bone  :  from  this  ring,  the  fibres  ftretch  to^ 
wards  either  end,  and  ftop  there ;  then  it  begins  to 
appear  that  the  heads  and  body  are  di(tin£t  parts  ;  the 
fibres  of  the  growing  bone  have  extended  till  the  car- 
tilage i$  annihilated,  and  only  a  fmall  plate  remains,  fe- 
panting  the  knobs  of  the  heads  from  the  long  body 
of  the  bone.  Thus,  there  is  no  cliftindion  betwixt  the 
heads  and  the  body,  while  the  bone  is  cartilaginous; 
they  begin  to  appear,  as  diftind  parts,  at  that  itage  in 
v^ch  the  body  of  the  bone  is  oflified,  and  each  of  the 

•  The  procdTes  and  heads  arc  named  the  cpiphyfis  and  apophyfis 
tf  bonec. 

C  3  head 


i«  OF  THE  FORMATION 

heads  is  beginning  to  form  ;  they  continue  three  dif- 
tind  bones,  during  all  the  early  part  of  life,  and  are 
eafily  feparated,  by  foaking  the  bone  in  water ;  when 
they  are  feparated,  there  is  feen  a  rough  hollow  on 
the  furface  of  the  epiphhyfis ,  or  feparated  head,  and  a 
rough  convexity  on  the  end  of  the  body :  they  are 
finally  united  into  one  bone,  about  the  twentieth 
year, 

Tn  the  original  cartilage,  there  is  no  hollow,  nor  ca- 
vity ;  it  is  all  one  folid  mafs.    When  the  oflification  firft 
appears,  the  cavity  of  the  bone  alfo  begins,  and  extends 
with  the  oiliHcation.     At  firft,  the  cavity  is  confined 
chiefly  to  the  middle  of  the  bone,  and  extends  very 
ilowly  towards  the  ends.     This  cavity,  in  the  centre 
of  the  bone,  is  at  firft  fraooth,  covered  by  an  inter- 
nal membrane,  containing  the  trunks  and  branchings 
of  the  nutritious  velTels,  which  enter  by  a  great  hole, 
in  the  middle  of  the  bone ;  and  the  cavity  is  traverfed, 
with  divifions  of  its  lining  membrane,  which,  Hke  a 
net-work  of  partitions,  condud  its  branches  to  all  parts 
of  the  internal  furface  of  the  bone ;  and  its  nets,  or 
mefhes,  are  filled  with  a  reddifh  and  ferous  fluid,  io 
the  young  bone,  but  fecrete  and  contain  a  perfed 
"  ms^rrow  in  the  adult  bone. 

The  whole  fubftancc  of  a  bone  is  not  only  fibrous, 
as  appears  outwardly,  but  is  truly  lamellated,  con- 
(ifting  of  many  diftind  and  delicate  plates  of  bone ; 
which  lie  over  each  other  in  regular  order,  and 
might  fuggeft  the  notion  that  fucceffive  oflifica- 
tions  of  the  periofteum  form  the  bone.  Thefe  la« 
Tnellae,  or  plates,  are  more  condenfed  and  firmer  to- 
wards the  outer  furface ;  and  are  more  loofe,  feparate, 
9Qd  fpongy,  towards  the  internal  furface  of  the  bone : 

and 
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and  it  is  eaiily  feen,  during  the  growth  of  a  young 
bone,  that  the  inner  and  more  delicate  plates  are  fe- 
parating  from  the  walls  of  the  bone,  and  receding  to- 
wards its  cavity ;  and  thefe  plates,  being  again  crofied 
by  fmall  bony  partitions,  form  a  net-work,  or  fpongy 
mafs,  which  fills  the  whole  cavity  of  the  bone.  In  the 
middle  of  the  bone,  the  cavity  is  fmail,  the  walls  are 
thick,  and  have  all  their  bony  plates  ;  the  cells  of  net* 
work  are  few,  and  large  :  but  towards  the  ends,  the 
bone  fwells  out ;  the  cavity  alfo  is  large,  but  it  is  not 
like  that  in  the  middle,  a  large  tubular  cavity ;  it  is  fo 
crofied  with  lattice-work,  with  fmall  interftices  and 
cells,  that  it  feeras  all  one  fpongy  mafs  of  bone ;-  and  fo 
many  of  the  inner  layers  are  feparated,  to  form  this 
profufion  of  cells,  that  the  whole  fubftance  of  the  bOne 
has  degenerated  into  this  lattice-work,  leaving  only  a 
^hin  outward  (hell  *•  This  reticular  form  is  what  ana* 
tomifts  call  the  cancelli,  lattice-work,  net-work,  or 
alveolar  part  of  the  bone ;  it  is  lined  throughout  with 
one  delicate  membrane  ;  and  inward  partitions  of  the 
iame  lining  membrane  cover  each  divifion  of  the  lat- 
tice-work, forming  each  cell  into  a  diftin£k  cavity. 
In  thefe  cavities  or  cells  the  marrow  is  fecreted.  The 
fecretion  is  thin  and  bloody  in  children ;  it  thickens  as 
we  advance  in  years ;  it  is  a  folid  oil,  or  marrow,  in 
the  adult.    The  marrow  is  firmer,  and  more  perfedl  in 

♦  That  it  is  merely  an  cxptnfioii  of  the  layers  thkt  /orms  the 
cancellit  and  a  mere  fwelling  and  fponginefii  of  the  &me  quantity 
of  bony  fubQance,  that  makes  the  ends  fo  much  thicker  than  the 
middle,  is  proved  by  this,  tkst  an  inch  of  the  fmaller  bony  tube, 
cut  from  the  middle,  weigh3  equally  with  a^  inch  of  the  large 
fpongy  tube,  cut  out  from  the  ends. 
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the  middle  of  the  bone ;  more  thin  and  fisrous  to-^ 
wards  the  fpongy  ends.  The  whole  mals,  when  iba«' 
ken  out  of  the  bone,  is  like  a  bunch  of  grapes,  each 
hanging  by  its  ftalk.  The  globules,  when  feen  with 
the  microfcopej  are  neat,  round,  and  white,  feeming 
like'  fmali  pearls,  and  each  (talk  is  feen  to  be  a  linaU 
artery,  which  comes  along  the  membrane  of  the  can* 
celli,  fpreads  its  branches  beautifully  on  the  furfice  of 
the  b^,  and  ferves  to  fecrete  the  marrow,  each  fmall 
twig  of  artery  filling  its  peculiar  cell,  To  this,  an  old 
anatomift  added,  that  they  had  their  contradile  power, 
like  the  urinary  bladder,  for  expelling  their  contents  ; 
that  they  fqueezed  their  marrow,  by  channels  of  com* 
munication,  through  and  among  the  bony  layers  ^  and 
that  their  oil  exuded  into  the  joint,  by  nearly  the  fame 
mech'anifm  by  which  it  got  into  the  fubftance  of  the 
bone. 

While  the  conftitution  of  a  bone  was  not  at  all  on* 
derilood,  anatomifts  noted  with  particular  care,  every 
trifling  peculiarity,  in  the  forms  or  connedions  of  its 
parts,  and  thefe  lamellx  attracted  particular  notice. 
That  a  bone  is  formed  in  fucceflive  plates,  is  eafily 
feen,  as  in  whalebone ;  or  in  the  horns  and  bones 
of  the  larger  animals ;  in  church-ya^  bones,  which 
have  been  long  buried,  or  long  expofed  to  the  air. 
It  is  demonftrated  by  a  careful  picking,  and  fepa- 
ration  of  the  fcales,  in  a  young  bone,  or  by  bum<.i 
ing  a  bone,  which  melts  and  confumes  its  gelly,  and 
leaves  the  bony  parts  ^tire.  It  is  feen  in  the  com- 
mon difcafes  of  bones ;  for  they  caft  off  by  fucceflive 
plates,  or  leaves,  whence  the  procels  is  named  ex« 
foliation }  and  one  plate  is  thoroughly  fpoiled  and  caft 
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offy  vhilft  another  is  entire^  and  found.  Malp^hi 
bad  firlt  obferved  the  lamellated  ftrudure  of  bones, 
likening  them  to  the  leaves  of  a  book.  Gagliardi,  whos, 
like  Hippocrates,  went  among  the  burial  places  of  the 
city,  to  obferve  the  bones  there,  found  in  a  tomb^ 
where  the  bones  had  been  long  expofed,  a  ikull,  the  os 
frontis  of  which  he  could  difled  into  many  layers,  with 
the  point  of  a  pin.  He  afterwards  found  various  bones^ 
from  all  parts  of  the  body,  thus  decompofed ;  and  he 
added  to  the  dodrine  of  plates,  that  they  were  held  to* 
gether  by  minute  proceiTes,  which  going  from  plate  to 
plate,  performed  the  offices  of  nails  :  Thefe  appeared 
to  his  imagination  to  be  of  four  kinds,  ftraight  aiid 
inclined  nails,  crooked  or  hook*like,  and  fome  with 
fmall  round  heads,  of  the  forms  of  boles  or  pins*. 

Another  notable  difcovery,  was  the  ufe  of  the  holes 
which  are  very  eafily  feen  through  the  fubftance  of 
bones,  and  among  their  plates.     They  are,  indeed^  no 
more  than  the  channels  by  which  the  veflels  pafs  into  the 
bones ;  but  the  older  anatomids  imagined  them  to. be 
flill  more  important,  allowing  the  marrow  to  tranfude 
through  all  the  fubftance  of  the  bone,  and  keep  it  foft. 
Now  this  notion,  of  lubricating  the  earthy  parts  of  t 
bone,  like  the  common  talk  about  fomentations  to  the 
internal  parts  of  the  body,  \i  very  mechanical,  and  very 
ignorant ;  for  the  internal  parts  of  the  body,  are  bodi 
hot  and  moift  of  themfelves,  and  neither  heat  nor  mois- 
ture can  reach  them  from  without :  the  bone  is  al- 
ready fully  watered  with  arteries  i  it  is  moiil  in  itielf, 

and 

^  Tbefe  nails,  wbich  Gagliardt  imagined,  were  no  more  than  tke 
little  irregularities,  rifingt,  and  hoUowt  of  the  adjoining  platct,  by 
wivicb  they  arc  ponneded. 
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and  cannot  be  further  moiftened  nor  lubricated,  unlefs 
by  a  fuller  and  quicker  circulation  of  its  blood.  It 
mud  be  preferved  by  that  moifture  alone  which  exifU 
in  its  fubftance,  and  mud  depend  for  its  coniiftence 
upon  its  own  conftitution ;  upon  the  due  mixing  up  of 
its  gluten  and  earth.  Every  part  is  preferved  in  its 
due  confiftence  by  the  veiTels  which  form  its  fubfift- 
ence ;  and  I  (hould  no  more  fuppofe  fat  neceflary.for 
preferving  the  moiftncfs  of  a  bone,  than  for  prevent- 
ing brittlenefs  in  the  eye.  This  marrow  is,  perhaps, 
more  an  accidental  depofition,  than  we  at  firft  fight 
believe.  We  indeed  find  in  it  fuch  a  regularity  of 
flrufture,  as  feems  to  indicate  fome  very  particular  ufe ; 
but  we  find  exactly  the  fame  ftru&ure  in  the  common 
fat  of  the  body.  When,  as  we  advance  in  years,  more 
fat  is  depofited  in  the  omentum,  or  round  the  heart, 
we  cannot  entertain  the  abfurd  notion  of  ht  being 
needed  in  our  old  age,  to  lubricate  the  bowels  or  the 
heart ;  no  more  is  the  marrow  (which  is  not  found  in 
the  child),  accumulating  in  old  age  for  preventing  brit* 
tlenefs  of  the  bones. 

The  blood  veflfels  of  a  bone  are  large,  in  proportion 
to  the  mafs  of  the  bone :  For  firft  one  great  trunk  en- 
ters commonly  about  the  middle  of  the  bone,  as  in  the 
thigh-bone,  leg  or  arm,  and  is  called  the  nutritious  or 
medullary  artery ;  it  penetrates  into  the  central  cavity 
•of  the  bone,  fpreads  upwards  and  downwards,  fupplying 
all  the  fubllance  of  the  bone  itfelf,  and  giving  thofe 
delicate  arteries  which  fecrete  the  marrow.  Other 
arteries  enter  from  without,  at  the  fpongy  ends  of  the 
bones,  where  the  holes  are  not  vifible  only,  but  very 
\dJfc  in  the  adult }  particularly  large  arteries  enter  in^. 

ta 
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to  the  heads  of  the  bones^  as  of  the  (boulder,  or  of  the 
thigh-bones;  and  there  the  periofteum  adheres  ver/ 
ftrongly :  and  every  where  on  its  furface  the  bone  is 
fupplied  by  numerous  vefiels  from  the  periofteum  (and 
this  feems,  indeed,  to  be  the  chief  ufe  of  that  mem« 
brane) ;  fo  that  in  tearing  off  the  periofteum,  the  fur* 
face  of  the  membrane,  and  of  the  bone,  are  feen  co- 
vered with  bloody  points ;  ail  the  veffeb  are  conduc- 
ed to  the  fubftance  of  the  bone  by  its  two  membranes : 
the  internal  veifels  by  the  membrane  which  lines  the 
cavity,  and  which  is  known  by  the  abfurd  name  of  in- 
temal  periofteum;  the  external  one  by  the  outer 
membrane,  the  proper  or  external  periofteum. 

The  internal  periofteum  is  that  membrane  which 
furrounds  the  marrow,  and  in  the  bags  of  which  the 
marrow  is  formed  and  contained.  It  is  more  conned- 
ed  with  the  ht  than  with  the  bone ;  and  in  animals^ 
can  be  drawn  out  entire  from  the  cavity  of  the  bone : 
but  its  chief  ufe  is  to  conduct  the  veffels  which  are  to 
enter  into  the  fubftance  of  the  bone ;  and  this  con« 
nedion  and  of&ce  is  fo  eflendal  to  the  life  and  health 
of  the  bone,  that  the  fpina  ventofa,  or  fcrophulous  bone, 
is  merely  a  failure  of  the  internal  circulation,  a  total 
corruption  of  the  marrow,  and  a  confequent  lofs  of  the 
medullary  veffels ;  by  which  the  whole  bone  dies,  is 
thrown  out  by  nature,  or  more  frequently  the  limb 
muft  be  cut  off.  The  fame  effed  is  produced  in  our 
experiments,  where,  by  piercing  into  the  medul- 
lary cavity,  and  deftroying  the  marrow,  the  (haft 
of  the  bone  dies,  while  the  heads  and  proceffes  live, 
merely  becaufe  they  are  fupplied  more  fully  by  their 
pxtemal  veffels. 

The 
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The  pcriortcum,  which  was  once  referred  t»  the  chtni 
mater,  is  merely  condenfed  cellular  fubilance;  of 
which  kind  of  matter  we  now  trace  many  varied  fiHmt 
and  ufcs ;  for,  fo  clofe  is  the  connexion  of  the  peri* 
ofteum,  tehdons,  ligaments,  fafciac,  and  burfae,  and  f<^ 
much  are  thefe  parts  alike  in  their  nature  and  proper** 
ties,  that  we  reckon  them  but  as  varied  forms  of  end 
common  fubftance,  ferving  for  various  ufcs  in  different 
parts.  The  perioileum  confifts  of  many  layers,  accu- 
mulated and  condenfed  one  above  another:  it  adheres 
to  the  body  of  the  bone  by  fmall  points  or  procefle$» 
which  dive  into  the  fubftance  of  the  outer  layer,  giving 
a  firm  adhefion  to  it,  fo  that  it  may  bear  the  pulling  of 
the  great  tendons,  which  are  fixed  rather  into  the  peri- 
odeum,  than  into  the  bone  *•  It  is  alfo  connected  with 
the  bone,  by  innumerable  veffels.  It  is  not  in  itfelf 
vafcular;  but  it  is  the  medium  by  which  velTels  are 
tranfmitted  to  the  bone ;  and  our  injections  do  noC 
eafily  colour  the  periofteum  itfelf,  while  they  make  the 
bone  which  belongs  to  it  thoroughly  red.  The  layers 
of  the  periofteuiii  neareft  to  the  bone,  are  condenfed 
and  ftronjT;,  and  take  a  ftrong  adhefion  to  the  bone, 
that  the  veffels  may  be  tranfmitted  fafcly,  and  the  fibres 
of  this  inner  layer  follow  the  longitudinal  diredions 
of  the  bony  fibres.  The  perioftium  is  loofer  in  its  tex- 
ture outwardly,  where  it  is  reticulated  and  lax,  chan- 
ging imperceptibly  into  the  common  cellular  fubftance. 
There  the  fibres  of  the  perioftium  affume  the  direc- 

•  It  would  appear  that  the  arteries  are  convertible  through  timt 
into  tiicfc  tooth-like  proceffes,  by  which  the  periofteum  is  fixed  into 
the  bone;  for  in  youth,  the  veflels  are  numerous,  the  adhefion  flight, 
?[rd  the  reparation  bloody  ;  but  in  the  older  fubjcdt,  the  feparatioois 
Aicrc  difBcult,  and  Icfs  blood  is  feen. 
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tionsof  ihe  mufcles,  tendons,  or  other  parts  which  run 
over  it.  The  oiGce  of  the  periofleum  is  not  to  generate 
bone ;  and  therefore  it  adheres  but  ilightly  to  the  grow- 
ing bone:  it  is  to  nouriih  the  external  plates.;   ^id 
dierefore  as  the  bone  grows,  and  as  the  external  plate8 
are  further  removed  from  the  medullary  ?eflels,  the 
adhefion  of  the  periofleum  becomes  clofer,  its  arteries 
are  enlarged^  and  the  dependence  of  ch^  outer  layera 
on  the  periofteum  is  as  well  proved  as  the  dependence 
of  the  body  of  the  bone  upon  its  medullary  artery ; 
for  as  piercing  the  medulla  kills  the  whole  bone, 
hurting  the  periofleum  kills  the  outer  layers  of  the 
bone«     Any  accident  which  robs  the  bone  of  its  pe- 
riofteum  has  this  eScSt ;   accidental  wounds  of  the 
periofteum^  deep  ulcers  of  the  foft  parts,  as  on  the  fhin^ 
the  beating  of  aneurifms,  the  growth  of  tumors,  the 
prefiure  even  of  any  external  body,  will>  by  hurting  the 
periofteum,  caufe  exfoliation,  which  is,  in  plain  terms^ 
the  death  of  the  external  layer,  by  the  injury  of  the 
outward  veilels ;  and  an  aclive  inflammation  of  the 
deq>er  layers,  which  being  fully  nouri/hed  by  the  in- 
ternal arteries,  inflame,  fwell,  become  porous  and  fpon- 
gy,  form  granulations,  and  thefe  granulations  pu(h  off 
the  mortified  plate,  and  form  themfelves  into  new 
bone,  which  fupplies  its  place. 

The  cartilages  are  alfo  part  of  the  living  fyflem  of 
the  bone :  and  we  fee  too  well,  m  the  queilion  of  the 
bones  themfelves,  how  unphilof&phical  it  mud  be,  to 
deny  organization  and  feeling  to  any  part  of  the  living 
body,  however  dead  or  infulated  it  may  appear ;  for 
every  part  has  its  degree  of  life:  the  eye^  the  fliin,  the 
flcijji,  the  tendons,  and  the  bones,  have  fuccefiive  dc-. 
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grees  of  feeling  and  circulation.  We  fee>  that  where 
even  the  lowed  of  thefe,  the  bone,  is  deprived  of  its 
fmall  portion  of  life^  it  becomes  a  foreign  body^  and  is 
thrown  off  from  the  heahhy  part^,  as  a  gangrened 
limb  is  feparated  from  the  found  body;  and  we  fpeak 
as  familiarly  of  the  death  of  a  bone^  as  of  the  gangrene 
of  foft  parts.  How,  then^  (hould  we  deny  organization 
and  life  to  the  cartilages,  though  furely,  in  refped  of 
feeling,  they  muft  ft  and  in  the  very  laft  degree? 

The  periofteum  goes  from  the  bone  over  the  forface 
of  the  cartilage  alfo,  where  it  is  named  perichondrium: 
It  ftill  preferves  its  own  vafcular  nature ;  the.  veflels 
can  be  inje£ted;  and  it  is  not  to  be  believed  that  the 
perichondrium  has  thefe  veflels,  without  communica- 
ting them  to  the  cartilage  to  which  it  belongs.  We 
fee  red  arteries  in  the  centre  of  an  oflifying  cartilage  ; 
and  therefore  we  know  that'  the  trunk  of  the  artery 
may  be  red,  as  in  the  oflifying  part  of  the  cartilage^ 
and  yet  the  extremity  of  the  fame  artery  be  pellucid^ 
as  in  the  unoflified  part.  Since  veflels  run  through 
the  cartilage  to  generate  bone,  we  cannot,  in  reafon, 
fuppofe  that  thefe  veflels  are  produced  in  the'inftant 
in  which  they  appear :  They  had  exifted  before  ;  they 
are  but  dilated  now;  the  increafing  a£tion  dilates  them, 
and  the  dilatation  makes  them  red:  this  enables  them 
to  fccrete  bone,  and,  in  many  cafes,  as  in  the  acciden* 
tal  joint  formed  by  a  frafture  ill  cared  for,  we  can,  by 
paring  the  cartilage,  fet  the  veflels  free  again,  and  make 
them  begin  to  fecrete. 

Wherever  we  find  a  Vafcular  membrane  furround- 
ing  and  nourifliing  any  part,  as  the  vitreous  or  cry-, 
ftaliine  humours  in  the  eye,  we  muft  not  fuppofe 

8  that 


.  * 


AND  GROWTH  OF   B0KI8.  jl 

that  fuch  aire  infulated  parts,  maintained  there  by 
Bi^e  adheiion ;  but  muft  confider  them  as  parts  re- 
gularly organized,  their  vafcular  membrane  being  patt 
of  their  living  fyftem ;  and  though  the  tranfparent 
humours  of  the  eye,  the  cartilages  and  ligaments  over 
all  the  body,  and  all  the  fyftem  of  the  bone?,  have  been 
confidered  as  mere  concretes,  and  infulated  parts,  they 
are  now  known  to  be  regular  parts  of  the  living  whole. 
The  cartilages  have  no  very  active  circulation ;  it  is 
fuch  as  to  keep  them  in  life,  but  not  fo  active  as  to  en- 
danger inflammation ;  in  the  continual  ihocks  which 
they  muft  endure,  their  feeling  muft  be  very  obfcure, 
for  feeliftg  alfo  would  have  been  inconfiftent  with  their 
ofEces,  which  is  to  cover  and  defend  the  bones ;  to 
yield  to  the  weight  of  the  body,  and  to  reftore  them- 
felves  when  that  weight  is  removed  ;  to  bear  all  the 
(hocks  of  leaps  or  falls ;  to  perform  all  the  motions  of 
the  body,  and  the  continual  workings  of  the  joints 
viiere  they  rub,  and  even  grate  up6n  each  other,  with- 
out danger  or  paiii. 

We  now  underftand  the  conftitution  of  a  bone,  and 
can  compare  it  &irly  with  the  foft  parts  in  vafcularity, 
and  in  feding ;  in  quicknefs  of  abforption ;  in  the 
regular  fupply  of  blood  neceflary  to  the  life  of  the 
bony  fyftem ;  in  the  certain  death  of  a  bone,  when 
deprived  of  blood  by  any  injury  of  its  marrow,  or  of 
its  periofteum,  as  a  limb  dies  of  gangrene,  when  it^ 
arteries  are  cut  or  tied  ;  in  the  continual  aftion  of  its 
abforbents,  forming  its  cavity,  fhaping  its  procefles 
and  heads,  keeping  it  found  and  in  good  health,  and 
regulating  the  degree  of  bony  matter,  that  thecompo- 
iition  may  neither  be  too  brittle  nor  too  foft.    From 

this 
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this  conftttution  of  a  bone^  we  can  eafily  fbrefee  how  the 
callus  for  uniiing  broken  bones  muft  be  formed  ;  not 
by  a  mere  coagulation  of  extravafated  juice,  but  bj  t 
new  organization  refembling  the  original  bone. 

The  primordium  of  all  the  parts  of  the  body  is  a 
tlun  gelatinous  mucus,  in  which  the  forms  of  the 
parts  are  laid ;  and  the  preparation  for  healing  wounds, 
and  for  every  new  part  that  needs  to  be  formed,  is  a 
lecretion  of  mucus  which  is  foon  animated  by  veflels 
coming  into  it  from  every  point.    In  every  external 
wound,  in  every  internal  inflammation,  wherever  ex* 
ternal  parts  are  to  be  healed,  or  internal  vifcera  are 
about  to  adhere,  a  mucous  matter  is  fecreted,  which 
ferves  as  a  bed  or  nidus,  in  which  the  veflels  fprcad 
from  point  to  point,  till  the  mucus  is  animalized  and 
converted  into  a  membrane  :  And  thus  the  heart,  the 
inteftines,  the  tefticle,  and  other  parts,  adhere  by  in<* 
flammation  to  the  coats  which  furround  them,  and 
which  are  naturally  loofe.    It  is  a  mucus  of  the  &me 
form  which  unites  the  ends  of  a  broken  bone ;  and,  by 
breaking  the  bones  of  animals,  and  s^ttending  to  the 
prqgrefs  of  the  callus,  we  find  firft  a  thin  mucus  ;  then 
that  thickened  into  a  tranfparent  gelly ;  that  gelly 
growing  vafcular,  and  thefe  veflels  gradually  depofiting 
nuclei  of  oflification  in  the  centre  of  the  mafs ;  and  bf 
madder,  or  by  fine  injeflions,  we  can  make  the  gelly 
appear  vafcular,  and  the  nuclei  of  oflification  quite  red« 
The  colours  of  our  injeftions  begin  to  tinge  the  carti« 
lage  as  it  begins  to  oflify,  and  as  foon  as  the  oifificatioa 
is  general,  it  receives  a  general  tinge. 

Now  when  we  find  the  fubfl^nce  of  the  oldefl:  bone 
thus  full  of  veflels,  why  fliould  we. doubt  of  its  being 

able 


ablej  4ro|ki  jts  own  peculiar  vcflck,  .tO;he;|l  a  breach^ 
9r  to  i;«piir  any  lofs  ?  M'ejIuivTe  no  rcaibn  to  rafcr 
(be^gnici^Qa  (c^.caUus  tp  ibe  marrow,  to  tlie  peri* 
Q(b»W&t  nor .  10 .  the  Jubftaoce vcf  the  ^boae  itfelf ;  for 
dtfj  are.  but  parts  of  fhe  common  fyftem  qf  a  bpne ; 
and:  «c|i  part  of  thU  fyftem  is  of  itfelf  capable  of  re- 
gMMTMiog  ^  yiMit.  :H^wJt^le  the  conftitution  q{ 
%  bPOeJias.bcm  undetftoody  ve.may  kiiow:£roai  the 
ftrpqgje  debates  which  baare  fubfifted  fp  long  about 
the  proper  organ  for  generating  callus.  Some  have 
pronounced  Jc  to  be  the  periofteum ;  others  the  me* 
didhury  ye0el,  and  internal. membrane ;  others  the  fub- 
Afmceof  the  bone  itfelf:,  but  I  have  been  employed 
in  fffpbioingt  that  not  only  any  part  of  the. bone, 
pmoftettm,  or  marrow,  but  even  any  artery  in  all 
•tlte  fyftem,  may  aflume  that  action  which  generates 
J}0)Pie.  In  the  heat  of  this  difpute,  one  of  the  mofl: 
eminent  anatomifts  produced  a  difeafed  bone,  where 
a  new  bone  had  been  formed  furrounding  a  carious 
SmCi,jSnd  the  fpoiled  bone  rattled  within  the  cavity  of 
-jthe  fouQd  one.  Here  we  (hould  have  been  ready  to  pro- 
.Bpunce,  that  bone  could  be  formed  by  the  periofteum 
alone.  .3ut  prefently  another  anatomiil  produced  the 
y^ry  rjeverfe,  viz.  a  found  young  bone,  forming  in 
.the. hollow  cylinder  of  a  bone  which  had  been  long 
dead;  where,  of  courfe,  the  callous  matter  mud  have 
been  poured  into  the  empty  cavity  of  the  fpoiled  bone, 
from  the  ends  which  ftill  remained  found,  or  muit 
have  been  fecreted  by  the  medullary  veflels.  But  the 
truth  is,  that  callus  may  be  thus  produced  from  any 
part  of  the  fyftem  of  a  bone ;  from  its  periofteum, 
from  its  medulla,  or  from  the  fubflance  of  the  bone 
Vol.  I.  D  itfelf. 
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ul<:it.  If  we  pierce  the  bone  of  .any  aiiimtl,  aind  d«» 
Uroy  the  mtrrow,  the  old  bone  dies,  and  a  new  one 
U  toxmed  from  the  periofteum :  if  we  kill  the  creature 
loon,  we  find  the  new  bone  to  be  a  mere  fecretion 
trom  the  inner  furface  to  the  perioftcam ;  and  if  we 
wait  the  completion  of  the  procefs,  we  find  the  new 
bone  beautiful,  white^  eafily  mjefted,  and  thick,  loofe 
in  itf  texture,  and  vafcular  and  bloody,  but  (till  firm 
enough  for  the  animal  to  walk  upon;  and  in  the 
heart  of  it,  we  find  the  old  bone  dead  and  black.  If 
we  reverfe  this  operation^  and  deftroy  the  periofteum 
only,  leaving  the  nutritious  veflels  entire,  then  the 
new  bone  is  formed  frefh  and  vafcular  by  the  meduU 
lary  veflfels,  and  the  old  one  furrounds  it  quite  black 
and  dead ;  and  in  fra£tures  of  the  patella,  or  knee-pan, 
where  there  are  no  medullary  vefiels,  the  pieces  are 
united  by  a  callus,  which  is  fecreted  from  the  veflels 
of  the  bone  itfelf. 

The  difeafes  of  the  bones  are  the  moft  frequent  in 
furgery ;  and  it  is  impoifible  to  exprefs  how  much  the 
furgeon  is  concerned  in  obtaining  true  ideas  of  the 
ftrudture,  conftitution,  and  difeafes  of  bones ;  how  te- 
dious, how  painful,  and  hew  loathfome  thefe  difeafes 
are ;  how  often  the  patient  muft  lofe  his  limb,  or  en- 
danger his  life ;  how  very  ufeful  art  is ;  but,  above  all, 
what  bonders  nature  daily  performs  in  recovering 
bones  from  their  difeafed  ftate. 
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blF  THE  SKULL  iN  GENERAL — THE  BOl^ES  OF  WHICH  IT 
'     IS  C0MPOiEI> — THEIR   TABLES^— DIPJLO*— StTTURJEB 
' — ^f  HEIR  ORIGINAL.    CONDITION,   AND   THEIR  PER- 
FECT   FORM^    REPRESENTED  AND  EXPLAINED. 

VV  HiLE  the  bones  in  general  ferve  as  a  bafis  for  the 
foft  parts,  and  for  fupporting  ^nd  dite£ting  the  mo^ 
lions  of  the  body,  certain  bones  have  a  higher  ufe-  in 

containing  thdfe  organs  whofc  offices  are  the  moft  ef- 
fential  to  fife*  The  (kuU  defends  the  brain ;  the  ribs 
'and  ftemum  defend  the  heart  and  lungs ;  the  fpinfe 
contains  that  prolongation  of  the  brain  which  gives 
out  nerves  to  all  the  body :  and  the  injuries  of  each  of 
\hefe  are  important  in  proportion  to  the  value  of  thofe 
))arts  which  they  contain. 

'  How  much  the  ftudent  is  interefted  in  obtaining  a 
torred  and  perfed  knowledge  of  the  fkuH,  he  mud 
learn  by  flow  degrees.  For  thie  anatomy  of  the  Ikull 
is  not  Important  in  itfelf  only  ;  it  provides  for  a  more 
accurate  knowledge  of  the  brain ;  explain.^  in  fome 
dfgree,  the  organs  of  fenfe ;  inftruds  us  in  all  thofe 
accidents  of  the  head  which  are  fo  often  fatal^  and  fo 
often  require  the  boldeft  of  all  our  operations.    The 
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marks  which  we  take  of  the  Ikull,  record  the  en- 
trance of  arteries ;  the  exit  of  veins  and  nerves  ;  the 
places  and  ufes  of  thofe  mufcles  which  move  the  jaws, 
the  throat,  the  fpine.  Indeed,  in  all  the  human  body, 
there  is  not  found  fo  complicated  and  difScult  a  ftudy^ 
as  this  anatomy  of  the  head ;  and  if  this  fatiguing  flu* 
dy  can  be  at  all  relieved^  it  mud  be  by  firft  eftablifli* 
ing  a  very  regular  and  orderly  demonftration  of  the 
ikull. 

For  this  end,  we  diftingoifli  the  face,  where  the  ir- 
regular furface  is  compofed  of  many  fmall  bones,  from 
the  cranium  or  ikull  cap,  where  a  few  broad  and  flat 
Ihaped  bones  form  the  covering  of  the  brain.  It  is 
thefe  chiefly  which  inclofe  and  defend  the  brain^ 
which  are  expofed  to  injuries,  and  are  the  fubjeft  of 
operation.  It  is  thefe  alfo  that  tranfmit  the  nerves 
So  that  the  cranium  is  equally  tke  objed):  of  attention 
with  the  anatomift  and  with  the  furgeon. 

AU  the  bones  of  the  cranium  are  of  a  flattened 
form,  conflfting  of  two  tables,  and  an  intermediate  di-. 
ploe,  which  anfwers  to  the  canccUi  of  other  bones. 
The  tables  of  the  (kuU  are  two  flat  and  even  plates  of 
bone :  the'  external  is  thought  to  be  thicker,  more 
fpongy,  lefs  eafily  broken ;  the  thinner  table,  again,  i$ 
denfe,  thin  and  brittle,  very  eafily  broken,  and  is  fome- 
times  fradured,  while  the  external  table  remains  en* 
tire :  Thence  it  is  named  tabula  vitrea,  or  the  glafly  ta* 
ble.  Thefe  tables  are  parted  from  each  other  by  the 
di  (lance  of  a  few  lines  *  ;  and  this  fpace  is  fllled  up  with 

the 

*  In  anatomy  there  Is  occafion  in  almoft  every  defcription,  for  a 
frale  of  fmallcr  parts.    The  French  divide  their  inch  into  twelre. 

part 
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the  dlplocy  or  cancelli.  The  cancelli,  or  lattice  work, 
is  1  net  of  membranes,  covered  with  veflTels^  partly  for 
lecretiiig  marrow^  and  partly  for  nourifhtng  th^  bone ; 
and  by  the  dura  mater  adhering  to  the  internal  fur«- 
face,  and  fending  in  arteries,  which  enter  into  the  can- 
cdli  by  pafling  through  the  fubftance  of  the  bone, 
and  by  the  pericranium  covering  the  external  plate, 
and  giving  veflels  from  without,  which  alfo  enter  into 
the  bone,  the  whole  is  connefted  into  one  fyftem  of 
veflels.  The  pericranium,  dura  mater,  and  ikull,  de- 
pend fo  entirely,  one  upon  the  other,  and  are  fo  fsliriy 
parts  of  the  fame  fyflem  of  veflels,  that  an  injury  of 
the  pericranium  fpoils  the  bone ;  feparates  the  dura 
mater,  and  caufes  cffufion  upon  the  brain ;  a  fepara- 
tion  of  the  dura  mater  is,  in  like  manner,  followed  by 
feparation  of  thep^icranium,  which  had  been  found 
and  Unhurt ;  and  every  difeafe  of  the  cancelli,  or  fub- 
ftance of  the  bone,  is  communicated  both  ways ;  in* 
ward  to  the  brain,  fo  as  to  occafion  vei^y  imminent  dan- 
ger ;  outwards  towards  the  integuments,  fo  as  to  warn 
14s  that  there  is  difeafe.  The  general  thicknefs  of  the 
ikuU,  and  the  natural  order  of  two  tables,  and  an  in- 
termediate diploe,  is  very  regular,  in  all  the  upper  parts 
of  the  head.  In  perforating  with  the  trepan,  we  firft 
cut  with  more  labour,  through  the  external  tabl- ; 
when  we  arrive  at  the  cancelli,-  there  is  lefs  redftance, 
the  inftrumeiit  moves  with  eafe ;  there  is  a  change  of 
found,  and  blood  comes  from  the  tearing  of  thefe  vef- 
lek»  which  run  in  the  cancelli,  betwixt  the  tables  of  the 
IkulL    Surgeons  thought  themfelves  fo  well  aflured  of 

pMts,  each  of  whicn  is  a  line.    The  French  line,  or  twelfih  of  aa 
iochf  if  a  meafure  which  I  fhall  often  have  occaiion  to  ufc. 
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thefe  nnrks,  that  it  became  a  rule,  to  cut  freely,  and  * 
quickly,  through  the  outer  table;  to^xpeft  thechang©- 
of  found,  and  the  flow  of  blood,  as  marks  of  havin|!^. 
rerc'^.ed  the  cancelli  ;  and  then  to  cut  more  deliberate-^  ^ 
ly,  and  flo\ily,  through  the  inner  table  of  the  (kulL  • 
But  this  (hows  an  indifcreet  hurry,  and  unpardonable^  - 
raflmcfs  in  operation.     The  patient,  during  this  faw- « 
ing  of  the  Ikall,  is  fufFering  neither  danger  nor  pain  ;  • 
and  inany  additional  reafons  lead  us  to  refufe,  altoge*' 
ther^  this  rule  of  practice.     For  the  ikuU  of  a  child 
confifts  properly  of  one  table  only ;  or  tables  are  not . 
yet  diftinguiflied,  nor  the  cancelli  formed :  In  youth^  . 
the  ikuU  has  its  proper  arrangement  of  cancelli  and 
tables  I  but  (lill,  with  fuch  irregularitiei,  and  excep-  - 
tions,  as  make  a  hurried  operation  unfafe :  In  old  age, ' 
the  fkuU  declines  towards  its  original  condition ;  tl^e 
cancelli  are  obliterated  y  the  tdhle$  approach  each  other^  • 
or  are  clofed  and  condenfed  into  one ;  the  (kull  be^ 
comes  irregularly  thick,  at  fome  points,  and  at  othert 
thin,  or  almoft  tranfparent : — fo  that  there  can  hardly 
be  named  any  period  of  life,  in  which  this  operation 
may  be  performed  (quickly  and  fafcly  at  once.     But, 
befides  this  gradual  progrefs  of  a  bone,  increafing  in 
thicknefs  and  regularity  as  life  advances,  and  grow-* 
ing  irregular  and  thinner  in  the  decline  of  life,  we 'find 
dangerous  irregularities,  even  in  younger  fkulls.  There' 
are  often  at  uncertain  diftances,  Upon  the  internal  fur- 
face  of  the  (kull,  hallows  and  defefts  of  the  internal- 
tabic,  deep  pits,  or  fovcae,  as  they  are  called,  produced!- 
perhaps  by  the  impreflion  of  contorted  veins.     Thefd- 
fovcx  increafe  in  fize  and  in  number  as  we  decline  in 
life  ;  ih.;:y  ace  more  frequent  On  the  inner  furfaces  of 

the 
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(he  parietal  and  frontal  bones  ;  fo  that  in  thpfe  places 
where  (he  ikuU  fhould  be  mod  regular,  we  are  never 
fure,  and  mud,  even  in  the  fafeft  places,  perforate  gra* 
dually  and  flowly. 

BONES. — ^The  bones  of  which  the  cranium,  orikulU 
cap,  is  formed,  are  eight  in  number,  i.  The  frontal- 
iota£,  or  bone  of  the  forehead,  forms  the  upper  and  fore 
part  of  the  head|-«*extends  a  little  towards  the  temples,, 
and  forms  alfo  the  upper  part  of  the  focket  for  the  eye. 
2.  The  PARi£TAL  BON£S,^are.the.two  large  and  flat 
bones  which  form  all  the  fides,  and  upper  part  of  the 
head ;  and  are  named  parietalia,  as  they  are  the  walls 
or  fidcft  of  the  cranium.  3.  The  os  occipitis,  is  na- 
med from  its  forming  all  the  occiput  or  back  of  th« 
head ;  though  much  of  this  bone  lies  in  the  neck',  and 
b  hidden  in.  the  bafis  of  the  IkuIL  4.  The  o^sa  T£M* 
YORTJi^  form  the  lower  parts  of  the  fides  of  the  cram- 
ttin :  they  are  called  tepiporaU  from  the  hair  that  cor 
vers  them  being  the  ^rd  to  turn  grey,  marking  the 
time  of  life.  5.  The  os  jethmoid£s,  and,  6.  the  os 
spi{js2il0)D£9,  are  quite  hidden  in  the  bafis  of  the  ikull : 
they  are  very  irregular  and  very  difficultly  defcribed, 
or  explained.  The  os  jethmoid£s,  is  a  fmall  fquare 
bone»  hollow,  and  with  many  cells  in  it }  ithangs  over 
the  n0fe,  and  conititutes  a  great  and  important  part  of 
that  organ,  and  at  the  fame  time  fupports  the  brain. 
The  olhGtoTj  nerves^  by  pafling  through  it  at  many 
points,  perforate  it  like  a  fieve  \  and  it  takes  its  name 
.  from  this  perforated  or  sethmoid  plate.  The  os  sph£- 
iloiDES,  is  larger  and  more  irregular  fiill ;  placed  &r- 
therback;  locked  in  betwixt  the  ocdpical  and  aeth- 
I  moidal  bones ; ;  lies  oyer  the  top  of  the  throat,  fo  thiit 
V  ..  ^  D  4  its 


40  Of  THE  SKULL  IN  OINERAU 

its  procefles  form  the  back  of  the  noftrils  and  roof  of 
the  mouth ;  and  it  is  fo  placed,  as  to  fupport  the  very 
centre  of  the  brdn,  and  tranfmit  almoft  all  its  nerves* 
SUTURES.— All  thefe  bones  are  joined  together  by 
feams,  which,  from  their  indented,  or  dpve-tailed  ip* 
pearance,  are  named  futures. 

1.  The  CORONAL  SUTURE,  is  that  whieb  joins  the 
frontal  to  the  parietal  bones ;  extends  almoll  dire6lly 
acrofs  the  head,  from  ear  to  ear  ;  defcends  b^und  the 
eye,  into  the  deep  part  of  the  temple ;  and  tb?re  lo^ 
fing  its  ferrated  appearance,  becomes  like  the  fquatpous  . 
or  fcaly  future,  which  joins  the  temporal  bones.  I(  i9 
named  coronal,  becaufif  the  ancients  wore  their  ga^*; 
hiidi  on  this  part  of  the  head.  But  the  future  ha4 
t>een  better  intitled  to  this  name,  had  it  furrbuhded 
the  head,  than  as  it  crofles  it. 

2.  The  LAMBDOiDAL  stTTURE,  is,  that  wfaich^oint 
the  parietals>  to  the  occipital  bone.  It  begins  behind 
the  one  ear,  afcends,  and  arches  over  the  occiput,  and 
defcends  behind  the  other  far.  It  thus  ftrides  over 
the  occiput,  in  a  form  fomewhat  refembling  the  letter 
lambda  (a)  of  the  Greeks ;  whence  its  name. 

3*  The  SAGITTAL  SUTURE,  joins  the  parietal  bones  to 
each  other  ;  runs  on  the  very  top  of  the  head ;  extends 
forwards  from  the  lambdoidal  future,  till  it  touches,  or 
fometimes  pafles,  the  coronal  future  ;  and  from  lying 
betwixt  thefe  two  futures,  like  an  arrow  betwixt  the 
firing  and  the  bow,  it  has  been  named  fagittal. 

4.  The  TEMPORAL  SUTURES,  join  the  temporal  bones 
to  the  parietal,  occipital,  and  frontal  bones ;  the  fphe- 
noid  bone  alfo  enters  into  the  temporal  future,  juft 
behind  the  eye.    The  temporal  future  makes  an  ztth 

correfpond* 
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eorrefpionding  almoft  with  the  arch  of  the  external  ear ; 
it  meets  the  (k)roiial  future,  an  inch  before  the  ear^  and 
the  lambdoidal  an  inch  behind  it.  This  back  part 
belongs  as  much  to  the  occipital  as  to  the  temporal 
bone  ?  and  fo  has  been  named  fometime^  additamen« 
turn  futurae  lambdoidalis ;  fometimes  additamentum  fu- 
tarae  iquamofse :  for  this  temporal  future  is,  on  account 
of  the  edge  of  the  temporal  and  occipital  bones  being 
thin,  and  like  fcaVes  of  armour  laid  over  each  oiher» 
often  named  the  fquamous,  or  fcaly  future. 

5*  The  sPHiNoiDAL  and  ethmoidal  sutures,  are 
thofe  which  furround  the  many  irregular  procefles  of 
thefe  two  bones^  and  join  them  to  each  other,  and  to 
the  reft. 

6.  The  TRANSVERSE  SUTURE,  IS  oue  which,  running 
acrofs  the  £su:e,  and  finking  down  into  the  orbits,  joins 
the  bones  of  the  (kuU  to  the  bones  of  the  face ;  but 
with  fo  many  irregularities  and  interruptions,  that  the 
ftudent  will  hardly  recognize  this  as  a  future. 

7.  The  ZYGOMATIC  SUTURE,  is  One  which  joins  a 
branch  of  the  temporal  bone  to  ^  procefs  of  the 
cheek-bone ;  forming  an  arch,  zygoma,  or  yoke ;  but 
this  future  has  little  extent ;  it  is  a  ferrated  appearance 
at  one  fingle  point  only. 

To  mark  and  know  thefe  futures,  and  t6  be  able  to 
trace  them  in  imagination,  upon  the  naked  head,  to 
forefee  where  a  future  will  prefent,  and  how  hr  it  rufiSj 
may  be  a  matter  of  great  importance  to  the  Turgebn. 
Hippocrates,  who  has  had  more  to  praife  his  hpncfty 
than  to  follow  bis  example,  acknowledges  his  having 
miftaken  a  future  for  a  fra&ure  of  the  fcull }  and  fince 
this  warning,  various  contrivances  and  marks  have  been 

thought 
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thought  ofy  for  preventing  the  like  miftake.  Ifmajp^ 
be  ufeful  to  remember  that  the  future  haa  its  ferrac^  or; 
indentations ;  is  firmly  covered  by  the  pericranium  }r 
16  clofe,  and  does  not  bleed :  but  that  a  fiflurey  or  fracr 
lure  of  the  fcuil,  runs  in  one  dired  line ;  is  larger  and.: 
broader  at  the  place  of  the  injury  ;  grow$  fmaller,  as- 
you  recede  from  that,  till  it  vanifhes  by  its  fmaUnefs  ;: 
and  that  it  always  bleeds.  Indeed  the  older  furgeons>^ 
pbferving  this,  poured  ink  upon  the  fufpefted  part,: . 
which,  if  the  (kuU  was  hurt,  funk  into  the  fiffure,  and 
made  it  black  and  vifible ;  but  left  the .  future  un- 
touched. They  alio  direded  to' make  the  patient  tako 
a  wire,  betwixt  his  te^thj  which  being  (Iruck,  like  the 
firing  of  an  inftrumenti  he  would  feel  the  twang  pro^ 
ducc  a  painful  and  peculiar  feA&ti(Hi  in  the  fraftured 
|Murt  of  the  head.  Bat  after  all  thefe  obfer vations,  ia 
place  of  any  true. and  certain  marks^  we  find  a  numbar 
of  accidents  which  may  l^d  us  into  a  n^idakc* 

Sutures  cannot  be  difUnguIfhed  by  their  ferrse  or 
|eeth,  for  the  temporal  futures  want  this  common 
fharader,  and  rgther  refemble  capillary  fractures,  of 
the  fkuU  * ;  nor  even  by  their  places,  for  we  know 
|hat  there  are  often  infulated  bone&  (ofla  Wgrtniana) 
furrounded  with  peculiar  joinings,  which  fo  deraAge  th^ 
4K>UTfe  of  the  coqnimon  fixtures,  that  the  joinings  may  be 
miftaken  for  fra^lures  of  the  fkul),  and  the  ofla  Wot* 
miana  for  broken  parts.    Sometimes  the  fquamous  fu- 
ture is  double,  with  a  large  arch  of  bone  intercepted 
.betwixt  the  true  and  the  falfe  future;  or  the  fagittal 
-  future,  defcending  beyond  its  ufual  extent,  and  quite  to 
1  -  the 

^  Viz.  Fradorcs  as  fmair  as  a  ban-,  tKence  named  capillary. 
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tiie  nbfei  has  been  miftaken  for  a  frafbure,  and  trepan-^. 
Ded;.  and  Qfien  in  older  (kulU^  the  jTutures  are  en-, 
drety  obUferated,  all  over  the  head.  If  the  fargeon 
ihonid  pour  ink  |ipoQ  the  ikull,  he  would  -havis  reafoi^, 
to  be  aihamed  of  aqi  experiment  fo  awkward  and  uur: 
iiiccefsful  -i  and  for  the  old  •  contrivance  of  a  wir^  o|^ 
cord  held  in  the  mouthy  it  cannot  be  done,  fince  the. 
patient  it  commonly  infenfible ;  and  even,  though  lel^. 
bun,  hbfeelings^  after  fuch  an  accident,  muftbe  very 
confufed';  be  muft  be  too  Uible  tq  be  deceived  ;  and 
vre  cannot,  on  fuch  flender  evidence  a<  this,  perform 
h  cruel  an  operation  as  cutting  up  th6  fcalp,  or  fo  dan- 
gerous a  one  as  the  trepan.  . 
iPor  irarious  reafons  we  are  cartful  to  trace  the  bones 

■ 

firam  tbtii  original  tok  and  griftly  ftate>  to  their  perfcd 
ooodidon  of  hard  bone ;  and  mod  of  all,  we  are  con« 
cemed  to  dq  fo  in  the  t^ead,  where,  in  childhood,  the 
appearanibes  are  not  lingular  and  curious  only,  but  hav^ 
dw^ys  been  inppofed  to  indicate  fomc:  wife  and  ufefuj 
porpofc.  It  is  ia  {his  original  condition  of  the  fofc  and 
jgrowfng  bones,  that  ^atomifts  have  fought  to  find  a 
^theory  of  the  futures,  how  they  are  formed,  and  for 
what  ufes.  It  has  been  remarked,  that  the  numbq: 
of  pieces  in  the  ikull,  is  infinitely  greater  in  the  child 
than  in  the  man.  Thefe  bones  ollifying  from  their 
jccntre  towards  their  circumference,  it  happens,  of 
jcourie,  that  the  fibres  are  clofe  at  the  centre  of  oflifica^ 
tion,  and  are  more  fcattered  at  the  extremities  of  the 
bone :  when  thefe  fcattered  fibres  of  oppofite  bones 
ineet,  the  growing  fibres-  of  one  bpne  ihoot  into  the 
interftices  of  that  which  is  oppofed :  The  fibres  ftill 
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puft  onvards,  till  they  are  (topped  at  laft,  and  dw 
perfe&  futare>  or  ferrated  line  of  union  is  formed. 

In  dilating  this  pr^^fition,  we  (hould  obfisnre,  that 
in  the  boy,  all  the  bones  in  the  head  are  membranont 
and  imperfedv  The  membranous  interftices  hoffn  ta 
be  oUiterated  ;  the  futures  are  beginning  to  clofe ;  die 
diiBndSon  of  two  lables  is  not  yet  eftablilhed ;  the 
cancelli  are  not  yet  interpofed  betwixt  the  plates ;  the 
finnfes^  or  caverns  of  the  bones,  as  in  the  fbrebend^ 
the  nofe,  and  the  jaw  are  not  formed ;  and  each  bene 
b  not  only  incomplete  towards  its  edges  and  fiitiires^^ 
but  confifts  often  of  many  pares.  The  os  moNTii  ii 
formed  of  two  pieces,  which  meet  by  a  membraeeue 
nnion  in  the  middle  ef  cbe  bone.  The  oasjc  pa« 
lUXTAi.! A  have  one  great  and  prominent  point  of  offit 
fication  in  ikie  rery  centre  of  each,  from  which  di^ 
verging  rays  of  offification  estend  towards  the  edgn 
of  die  bone.  The  os  occifitis  is  formed  in  four 
diftinfb  pieces ;  snd  the  T£MporaX4  bones  are  fo 
fairly  divided  into  two,  that  their  parts  retain  in  the 
adtrh  the  diftinft  names  of  petrous  and  fquamout 
bones.  Although  thefe  are  all  the  regular  points  of 
offification,  yet  fometimes  there  occur  fmall  and  dif-- 
tinA  pdnts,  which  form  irregular  bones,  unct^rtain  in 
number  or  fize,  found  chiefly  in  the  lambdoid  future, 
fometimes  numerous  and  fmall,  more  commonly  they 
are  few  in  number,  and  fometimes  of  the  full  fize  of  a 
crown,  always  diftorting  more  or  leGs  the  courfe  of  the 
ftiture,  and  being  thus  a  fubject  of  caution  to  the  fur-  ' 
geon :  Thefe  are  named  ossa  triquetra,  or,  triak- 
ciiLARiA,  from  their  angular  fhape,  or,  wormian  A, 
from  Olaus  Wormius,  who  obferved  them  firft.   Now 

the 
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the  OS  frontis  being  formed  in  two  larger  piece;,  their 
edges  meet  early  in  life,  aiid  they  form  a  future ;  but 
the  bones  continuing  to  grow,  their  oppofite  poiAU 
force  deeper  and  deeper  into  each  other,  tHl  at  laft  the 
future  IS  entirely  obliterated,  and  the  bones  •unite.;  .aiid 
fo  this  future  is  found  always  in  the  child,  feldom  in 
the  adult,  almod  nwer  in  old  age.  The  occipital  bone 
having  four  points,  they  are  clofer  upon  each  .other, 
they  meet  early,  are  foon  united  ;  and,  although  very 
dillind  in  the  child,  no  middle  future  has  ever  beea 
found  in  the  aduit,  but  always  the  four  pieces- are  uni* 
ted  into  one  firm  and  perfed  bone.  The  parietal  bones 
have  thdr  rays  mod  of  all  fcattered ;  the  rays  of  ofli- 
fication  run  out  to  a  great  diftance,  and  diverge  from 
one  fingle  point,  fo  that  at  their  edges  they  are  extreme- 
ly loofe,  and  they  never  fail  to  form  futures,  by  admit- 
ting into  their  interfUces  the  points  and  edges  of  the 
adjoining  bones.  The  fureft  and  moft  conftant  fu- 
tures are  thofe  formed  by  the  edges  of  the  parietal 
bones ;  the  fs^gittal  in  the  middle,  the  coronal  over  the 
forehead,  the  lambdoidal  behind,  and  the  fquamous  fu* 
ture^  formed  by  thdr  lower  edges.  But  another  phe- 
nomenon refttlts  at  the  fame  time,  from  this  meeting 
ud  (^pofitton  of  the  fibres  and  interflices  of  the  grow-* 
ing  bones :  that  when  the  oppofite  fibres  meet  too  ear- 
ly, they  are  not  fairly  admitted  into  the  open  fpaces 
of  the  of^fite  bone :  but  the  fibres  of  each  bone  be- 
ing dire&lyoppofed  point  to  point,  they  both  turn  in<- 
wards,  and  form  a  ridge  or  fpioe,  fuch  as  is  feen  on  the 
inner  furfiices  of  the  frontal  and  occipital  bones.  Such 
is  the  common  theory,  which  I  fufpeft  is  imperfe£t, 
and  which  Ihould  be  received  with  fome  referve,  for 

all 
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all  the  phenomena  are  not  yet  explained ;  ve  fin^ 
^ach  future  always  in  its  appointed  jflace :  we  find  no^^ 
thing  like  a  future  formed  betwixt  the  head  and  body 
bf  a  long  bone^  though  they  are  formed  in  diftinft  ' 
J)oints,  and  are  not  united  till  after  the  years  of  taan* 
hood ;  we  find  ho  futures  when  bones  are  broken  and 
t'eunited ;  when  they  have  been  fpoiled,  and  are  repla* 
ted ;  when  a  piece  of  foiled  bone  has  been  cut  away  J 
or  when  a  new  (haft  of  a  bone  is  formed  by  the  fe^ 
creting  Veflels,  and  is  united  to  the  heads  of  the  old 
bone.  Thefe  are  accidents  which  hold  us  at  leaft  id 
doubt. 

It  has  been  fuppofed,  and  with  much  appearance 
bf  truth,  that  fhe  futures  limit  the  extent  of  fraftures; 
leave  a  free  communication  of  the  internal  with  the 
External  parts ;  that  they  muft  ferve  as  drains  from  the 
br>adn ;  that  they  ar)s  even  capable  of  opening  at  times-, 
fo  as  to  give  relief  and  eafe  in  the  mofl:  dreadful  dif- 
eafes  of  the  head.  But  I  fear  we  afe  not  yet  able  to 
fee  the  meaning  of  this  peculiarity  of  ftrufture ;  for  the 
futures  ate  tegular  and  uniform  to  a  wondef  ful  degree^ 
while  thefe  u(es  of  them  are  far  from  being  proved, 

iTie  futures  furely  were  not  intended  by  nature 
for  limiting  the  extent  of  ff dftures  :  for  fracture's  tra- 
verfe  the  (kull  in  all  direftions ;  crofs  the  futures  with 
eafe ;  and  very  often  pafling  all  the  futures,  defcend 
quite  to  the  bafis  of  the  fkull,  where  we  dare  not  foU 
low  them  with  the  knife,  nor  apply  the  trepan.  In^ 
deed  wc  do  not  even  know  that  limiting  the  extent  of 
fractures  could  be  a  gracious  provifion  of  nature,  fince 
it  would  rather  appear  by  the  common  accidents,  that 
the  more  cafily  the  bone  yields,  the  lefsis  the  injury  to 

the 
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the  brain ;  and  that  Vifhere  the  frafture  is  wide  and 
large,  the  fymptoms  are  milder,  and  the  danger  lefs. 
•^  Neither  w^re  they  intended  as  drains ;  for  furely  it 
4S  a  bold  -pofition  to  aflume,  that  nature  has  carefully 
provided  for  bur  making  ifliies  upon  the  futures.  When 
the  original  opennefs  of  the  head  and  the  membrane- 
k)as  odndition  of  the  futures  was  firft  obferved,  it  was 
thought  to  be  an  obfervation  of  no  (mail  importance. 
The  ancients  believed  that  the  membranes  of  the 
brsutt  came  out  by  the  futures,  to  form  the  pericrania- 
urn,  and  going  from  that  over  the  feveral  joints,  formed 
the  periofteum  for  all  the  bones.     They  faw  a  clofe 
'G<mnexion  betwixt  the  external  and  internal  mem- 
•branes  of  the  ikull ;  and  they  thought  that  nature  had 
^intended  there  a  freer  communication,  and  an  occa« 
•fional  drain.     They  found  the  futures  particularly 
*wide  and  membraneous  in  a  child,  which  they  attri- 
buted to  the  watery  ft  ate  of  its  brain,  requiring  a  freer 
'Outlet  than  in  the  adult ;  and  accordingly  they  named 
the  opening  of  the  child's  head  the  bregma,  fons,  fonta*^ 

# 

nelle^  the  fountain,  by  which  they  believed  there  was  a 

continual  exudation  of  moifture  from  the  brain. 

'  We  might  have  expe&ed  thefe  notions  to  have  va- 

'liyhed  with  the  dodrines  of  humours  and  rewlfioil 

^  which  gave  rife  to  them ;  but  both  the  dodrines,  and 

the  pra&ice,  have  been  revived  of  late  years;  and 

-  a  foxgecHi  of  fome  eminence  has  been  at  pauns  to  exa<* 

•  mine  various  (kulls,  trying  to  find  which  of  aU  the  fa* 

^  tores  remains  longlft  open,  and  which  fliould  form 

'the  Kadteft  and  furefl  drain ;  and  after  a  curicgis  en* 

t  mination  of  each,  he  deddedly  condemns  the  fenta- 

:  neUe  ;  finds  the  additamentnm  of  the  fquamout  fature 

^  alwajs 
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ftlwayf  open,  and  czpe&s  this  fuperior  advantage  froai 
placing  his  iflues  there,  that  he  will  command  ac  once 
^  drain  both  from  the  cerebellum  2ffid  .from  the  .brnuu 
But  thefe  notions,  to  much  cherifliefi  by  the  .apciefft^ 
of  derivation  and  revulfion,  of  ferpttf  il^umows  jidlii^ 
upon  the  brain,  of  drains  of  pituita  by  t))e  jiqCb  vsA 
through  the  futyres^  have  been  lopg  forgQtfasn,  m^ 
have  not  been  effectually  reiviv.ed  by  this^^t^gnpt. 

It  cannot  be  denied,  that,  in  fome  inf^ances,.  tl^  ip* 
tur6s  have  continued  quite  open  in  perfons  rgrpwn  A 
years,  or  have  opened  after  a  moft  jwoiideiful  jnsqiwry 
in  fome  difeafcs  of  the  head. 

A  young  man  leaving  been  brought  into  jin  Jbo(intll 
Ul  of  a  fever,  the  phyficians  ob^<^viQg  with  fuxpdie^ 
very  ftrong  puliation  behind  the  ear :  Upon  appjljsng 
the  finger,  a  ftrong  beating  was  felt ;  the  p»rt  w^sTtfft 
and  yielding ;  and  upon  opening  his  head,. after  dOLtfa. 
there  was  found  a  large  membraneous  fpace.  Piemor- 
brock  found  the  fontanelle  open  in  a  woman,  of  rfprty 
years  of  age.  Bauhin  fays,  that  in  his  own  .wife, 
twenty -(ix  years  of  age,  the  futures  were  not  yet  cfo-* 
fed. 

This  fontanelle,  or  opening  at  the  meeting.of  the  co- 
ronal and  fagittal  futures,  was  once  thought  Jto.bc.a 
fure  mark  f^r  the  accoucheur  to  judge  by,  both  pf  .the 
life  of  the  child,  and  of  the  diredipn  in  which  Its  beiad 
prefented.  It  is  large  and  foft  in  a  child  ;  and  the  good 
women  lay  a  piece  of  firm  cloth  upon  it,  and  def^d 
it  with  particular  care.  It  begins  to  contraQ:  from  ihe 
time  pf  birth ;  and  in  the  fecond  and  third  you*,  .it  jt 
.entirely  dofed.  Its  clofing  is  delayed  by  wealmdiiy 
Tcrofulous  . complaints,  and  indeed  by  any  lingering 

difeafe  ; 
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difeafe ;  it  clofes  very  late  in  rickets ;  and  in  hydroce- 
phalic children  the  bones  never  clore,  but  continue 
fbft,  yield  to  the  watery  fwclling  of  the  brain,  and  fe- 
parate  in  a  wonderful  degree,  fo  as  to  hold  ten  or  twelve 
pounds. 

As  the  futures  continue  open  in  a  hyarocephalic 
child,  they  are  falJ  to  open  again  in  the  few  inftances 
Avhere  adults  are  feized  with  the  fame  difeafe.  We  are 
^old  that  it  opens  in  thofe  dreadful  headaches  which 
are  fometimes  fatal,  and  that  the  celebrated  Pafchal 
iiaving  died  after  terrible  torments,  was  found  to  have 
The  futures  opened  again.  It  is  even  faid  that  they 
open  during  difeafe,  aitd  clofe  after  the  cure  :  "  That  a 
**  man  of  forty  years. of  age  being  in  the  dog-days  fei- 
••  zed  witharagingfever,delirium,watching,and  dread- 
•*  ful  pains  of  the  head,  his  futures  opened  on  the  fe- 
•*  venth  day,  were  as  wide  as  in  a  child ;  not  only  fo  as 
^«  to  be  diftinguilhed  by  the  finger,  but  that  the  at- 
^*  tendints  could  fee  the  pulfations  of  the  brain  :  the 
^'  fever,  after  fome  time,  abated;  the  pains  ceafed ;  the 
^^  futures  clofed,  and  this  man  lived  mmy  years  in  per- 
*^  fed  health/'  So  Hildanus  reports  the  cafe  ;  and  he 
B]fo  fays,  in  another  indance,  that  the  futures  had  part- 
ed in  a  violent  hemicrania,  with  an  audible  noife. 

Yet,  if  this  were  a  regular  defign  of  nature,  the  re- 
lief (hould  be  perfed ;  perhaps  the  opening  of  the  fu- 
twes  fhould  be  more  eafy,  and  the  accident  almoft  as 
common  as  difeafes  of  the  head :  or  perhaps  it  had 
been  the  more  merciful  order,  to  have  determined  a 
qmck  and  fudden  period  for  fuch  dreadful  and  incu- 
rable difeafes  as  thefe* 

Vol.  L  E  The 
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The  futures  of  the  cranium  are  accidental  merely, 
and  of  little  ufe.  The  refult,  perhaps,  of  this'  well 
known  law,  that  nature  feeks  to  facilitate  oiCfication^ 
by  beginning  the  procefs  in  many  points ;  and  flie 
edablifhes  as  many  dillind):  p.'ints,  in  healing  a  broken 
limb  as  in  forming  the  fkull.  But  however  they  may 
be  formed,  their  ufes  cannot  be  of  that  importance 
which  has  been  fuppofed  ;  for  there  are  twenty  fepa- 
rate  bones,  and^twcnty  futures  in  the  face,  where  they 
can  neither  Hop  fractures,  nor  ferve  as  drains,  nor 
open  fo  as  to  give  relief. 

But  if  the  futures  of  the  cranium  have  any  thing 
peculiar  and  different  from  thofe  of  the  face,  in  that, 
perhaps,  their  peculiar  ufes  may  be  found.  We  can- 
not pafs  unnoticed  their  loofenefs  and  flexibility  in  the  , 
new  born  child  ;  how  wonderfully  the  head  of  the 
child  is  increafed  in  length,  and  reduced  in  breadth  in 
the  time  of  delivery,  and  how  much  this  conduces  to 
an  eafy  and  happy  labour. 

The  mod  eminent  anatomifis  have  condefcended  to 
remark,  that  in  the  various  nations  of  Europe  the. head 
has  various  forms ;  which  they  afcribe  to  fo  flight  a 
preffure  as  that  which  drefs,  or  even  the  pofture  of  the 
head,  might  produce.  But  how  very  far  Vefalius  was 
deceived  in  calculating  thus,  is  eafily  proved.  The 
Turks,  fays  he,  have  their  heads  flattened  by  wearing 
the  turban*  But  the  turban  is  an  Eaftern  drefs  :  The 
Turks  or  Tarters  are  a  northern  people,  who  affumc 
this  drefs  only  when  conqucft  brings  them  into  a  warm- 
er climate  ;  and  the  prominent  cheek-bones,  parted 
eyes,  and  flat  heads,  continue  in  the  Tarters,  who  have 
but  n«wly  aflumed  the  turban,  while  the  conquered 

nations 
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bations  who  have  worn  it  long,  are  diftinguiflied  by 
their  regular' and  beautiful  features.  Perhaps  by  con- 
trivance and  force,  we  may  diflort  the  head  of  a  child  ^ 
and  we  may  almoft  believe  what  is  told  of  the  negroes 
of  the  Caribbce  iflands,  who  had  contrived,  by  pref- 
fure,  to  flatten  their  children's  heads>  that  their  race 
might  be  in  future  diftinguifhed  from  thofe  who  had 
fubmicted  to  the  Spanifh  yoke ;  or  of  what  is  told  fc^ 
often  of  eaftem  nations,  that  they  fometimes  niould  the 
heads  of  children  into  monftrous  and  uncouth  forms^ 
to  extort  charity,  or  as  an  a&  of  religion*  Were  I  to 
aflign  a  reafon  for  the  flexible  bones,  and  wide  futures, 
and  the  yielding  condition  6f  the  head  of  the  child,  t^ 
(hould  (ay  that  it  were  meant  by  natute  to  ftand  in  the 
place  of  that  feparation  of  the  bones  of  the  pelvis  which 
has  been  fuppofed,  but  which  cannot  exift  ;  for  the 
child's  head  is  moulded  with  little  injury,  is  evolved 
again  without  help ;  and  it  feems  a  provifion  of  nature, 
fince  the  child  fcarcely  feels  the  chahge :  but .  no  wo- 
man h^ls  been  known  tp  have  the  joinings  of  the  pel- 
vis relaxed  or  diflblved  withotit  pain  and  danger,  con* 
finement  for  many  months,  a  temporary  lamenefs }  and 
fometimes  flie  is  rendered  unable  for  life. 
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I^MCRIPTIOK    OF   THE   IVDIVIOUAI.    BONES    OF    THE 

SKILL. 


OS  FRONTIS,  1  his  bone  is  compared  with  a  clam* 
(hell.  It  is  of  a  fenlicircular  (hape,  hollowed  like  a 
fhcll,  and  very  equal  in  its  thicknefs.  It  is  marked 
on  the  infide  by  a  fpine,  or  prominent  line,  which  di- 
vides the  hollow  of  the  bone  into  two  equal  parts, 
and  gives  rife  to  a  membraneous  partition,  which  di- 
vides and  fupports  the  hemifpheres  of  the  brain.  It 
is  marked  on  its  external  furface  by  thofe  high  ridges 
on  which  the  eyebrows  are  placed  ;  and  b^  two  pro- 
mincnceSi  under  which  are  hollow  caverns,  named 
rhc  ftiNURLS  (or  cavities)  of  the  frontal  bone.  It  is 
irrcj^ular  only  in  its  orbitary  plates,  which  are  the  two 
thill  and  delicate  lamellos  that  depart  from  the  geno< 
i;il  dircdion  of  the  bone,  and  (land  out  horizontally 
In  A%  it)  lorin  a  part  of  the  focket  for  the  eye,  or,  as  it 
wrrr,  a  roof  dcfcfuHnj;  the  upper  part  of  the  eye 
4inl  A  Wnnr  lor  fupporling  the  lower  part  of  the  brain; 
»«ii(|  ihrfr  iwd  orbitary  plates  leave  an  openfpace,  in 
whit  li  l:t  in*  ^iIcmI  ilic  chief  part  of  the  scthmoid  bone. 
1  Ik:  hid  |M;ini  (o  be  remarked,  is  the  supbrciliarv 
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RLDGE,  on  which  the  eyebrows, are  placed:  It  is  a 
prominent  arched  line,  correfponding  in  fize  and 
length  with  the  eyebrow  which  it  fuppcrts  It  is 
the  origin  of  thfe  frontal  mufcles.  In  this  line,  the 
integuments  adhere  very  flrongly,  by  many  arteries 
which  perforate  the  bone,  and  which  are  properly  the 
nutricious  arteries  of  this  part  of  the  bone  ;  and  we 
find  all  over  the  fupcrciliary  ridge  many  fmall  holes 
through  which  thefe  arteries  had  pafled.  Among 
thefe,  there  is  one  hole  which  is  larger,  and  which  ig 
diftinguiflied  from  the  reft  ;  for  its  ufe  is  not  like  the 
others  tg  tranfmit  arteries  to  the  bone,  but  to  give 
paflage  to  a  fmall  artery  which  comes  out  from  the  or* 
bit,  to  mount  over  the  forehead.  Sometimes  this  artery 
turns  freely  over  the  border  of  the  orbit,  and  makes  no 
mark,  or  but  a  flight  one :  often  lying  clofer  upon  the 
bone,  it  forms  a  notch  ;  but  moft  commonly,  in  place 
of  turning  fairly  over  the  edge  of  the  orbit,  it  pafles 
obliquely  throuj^h  the  fuperciliary  ridge,  and,  by 
perforating  the  bone,  makes  a  hole.  This  hole  is 
named  the  superciliary  hole.  The  artery  which 
comes  from  the  eye  to  go  out  upon  the  foiehead  is 
named,  where  it  pafles  the  ridge,  the  fuperciliary  ar- 
tery ;  and  higher  up  upon  the  forehead,  the  frontal 
artery.  It  eftablifhes  a  comn^unication  betwixt  the 
internal  arteries  of  the  eye,  and  the  external  arteries 
of  the  forehead  and  temple  ;  and  it  carries  along  with 
it  a  fmall  nerve  from  the  eye,  which,  going  alfo 
out  upon  the  foreKead,  is  named  the  fuperciliary  or 
frontal  nerve.  We  are  always  warned  of  the  danger 
of  wounding  arteries  where  they  pafs  through  bones  ; 
Vtd  ftrange  (lories  are  told  of  the  terrible  bleedings 

E  3  which 


54  DESCRIPTION  Of  THE 

ixrbich  have  arifen  from  this  artery  when  wounded  neap 
its  hole ;  and  of  the  convuliions,  palfies,  and  lofs  of 
fight,  which  have  arifen  from  the  accidents,  wounds, 
or  lacerations  of  this  frontal  nerve  :  Thefe  (lories  arq 
delivered  on  authorities  which  we  dare  not  refufe, 
and  yet  they  are  fuch  as  we  cannot  eaiily  believe. 

This  orbitary,  or  fuperciliary  ridge,  ends  by  twq 
procefles,  which,  forming  the  angles  of  the  eye,  are 
named  the  angular  processes.  The  frontal  bone 
has  therefore  four  angular  procefles  :  i.  The  two 
internal  angular  procefles,  forming  the  internal  angles 
of  the  eyes  ;  and,  2.  The  two  external  angular  pro- 
cefles which  form  the  external  angles  of  each  eye. 
Behind  each  external  angular  procefs,  the  bone  lies 
flat,  and  funk  into  a  hollow  which  lodges  the  tern* 
poral  mufcles ;  and  betwixt  the  two  internal  angular 
procefles  there  is  the  nasal  point  or  process.  This 
nafal  procefs  is  a  fmall  fliarp  projefting  point,  which 
is  exaftly  in  the  middle  of  the  bone,  occupying  that 
fpace  which  is  betwixt  the  two  internal  angular  pro- 
cefles.    It  is  very  irregular  and  rough  all  round  its 

■ 

root,  for  fupporting  the  two  fmall  nafal  bones  ;  and 
this  gives  them  a  firm  feat,  and  fuch  a  hold  upon  the 

root  of  the  forehead,  that  they  will  be  fooner  broken 

■  .   .    .  • 

than  difplaced. 

At  the  inner  end  of  the  fuperciliary  ridge,  is  that 
bump  which  marks  the  place  of  the  frontal  finufes  : 
it  alfo  in  fomc  degree  indicates  their  fize  ;  for  where 
this  rifing  is  not  found,  the  fmufes  are  awanting,  or 
arc  very  fmall,  but  this  is  no  fure,  nor  abfojute  mark 
of  the  incfcncc  of  thefe  fmufes,  which  often,  in  the 
ilattcll  foichciuls,  aic  not  entirely  awanting. 

The 
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The  finufes  *  of  the  os  frontis  are  two  in  number, 
one  on  either  fide  above  the  root  of  the  nofe :  They 
are  formed  by  a  receding  of  the  two  tables  of  the 
Ikull  from  each  other :  they  are  formed  at  firft  with 
the  common  cancelli,  and  at  firft  they  refemble  the 
common  cancelll^  as  if  they  were  only  larger  cells : 
gradually  they  enlarge  into  two  diftinft  cavities,  of- 
ten of  very  confiderable  fize ;  going  down  into  tht 
orbitary  plate,  or  fidewife  into  the  orbitary  ridge,  or 
upwards  through  one  half  of  the  frontal  bone ;  and 
Ruifch  had,  in  a  giantefs  (puella  gigantica),  feen 
them  pafs  the  coronal  future,  and  extend  fome  way  in- 
to the  parietal  bones. 

The  finufes  of  either  fide  are  feparated  by  a  par* 
tition ;  but  (till  they  communicate  by  a  fmali  hole : 
fometimes  the  partition  is  almofl  awanting,  and  there 
are  only  croffings  of  the  common  lamellated  fub- 
ftance ;  and  though  the  communication  with  one  ano* 
ther  is  not  always  found,  they  never  fail  to  communi- 
cate with  the  nofe.  This  indeed  feems  to  be  their  chief 
ufe ;  for  the  frontal  finufes  are  the  beginning  of  a  great 
train  of  cells,  which,  commencing  thus  in  the  frontal 
bone,  extend  through  the  ethmoidal,  fphenoidal,  and 
maxillary  bones,  fo  as  to  form  an  organ  of  great  extent 

*  The  word  Sinus  is  ufed  in  two  fenfes :  we  call  the  caYitiet 
or  cells  within  the  fubdance  of  a  bone,  the  fiaufes  of  that  bone ; 
as  the  (inufcs  of  the  forehead,  of  the  fphenoid,  «thinoid,  or  maxil- 
lary bones:  we  call  alfo  certain  great  veins  by  the  fame  name  of. 
finufts :  Thus  the  great  veins  being  enlarged  where  they  approach 
the  heart,  and  the  brains  being  particularly  large  in  the  brain  and 
the  womb,  we  call  them  the  finufes  of  the  heart,  of  the  brain,  an4 
^f  the  womb. 
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and  ufe  belonging  to  the  nofe ;  but  perhaps  not  fo  much 
for  extending  the  organ  of  fmelling,  as  for  making  ^ 
more  fonorous  voice.  For  we  have  no  proof  that  the 
finufes  are  part  ot  the  organ  of  fmell ;  unlefs  v/e  fliould 
accept  of  this  as  a  proof,  that  by  the  fmelHng  of  ftrong 
volaliles,  pain  .  Ihoots  upwards  into  the  forehead  j 
though,  by  this  rule,  the  eyes  fliould  be  alio  a  part  of 
the  fame  organ,  fince,  from  the  fame  caufe,  they  arc 
pained,  and  tears  begin  to  flow  :  but  we  do  know  tha(; 
the  fmufes  belong  to  the  voice,  and  raife  its  tone,  for 
we  feel  the  trembling  note  refound  through  all  thefe 
cells  ;  fo  that  the  voice  is  fonoiX)us  while  they  arc  free  ; 
is  damped  when  the  fmufes  are  opprcfTed  by  their  mem- 
branes being  thickened  by  cold ;  or  is  almoft  fup- 
preffed  when  the  fmuffes  are  entirely  clofed ;  or  when, 
by  venereal  ulcers,^  the  curtain  of  the  palate  is  con- 
fumed,  no  part  of  the  voice  paffing  upwards  into  the 
nofe,  it  is  almofl:  loft. 

This  has  given  rife  to  a  very  common  miftake :  that 
as  thefe  fmufes  are  awanting  in  the  child  whofe  fore- 
head is  flat,  as  they  enlarge  gradually,  and  are  fully 
formed  about  the  fifteenth  year,  the  vox  rauca,  the 
breaking  of  the  voice,  which  is  obferved  about  that 
time,  muft  be  owing  to  the  evolution  of  thefe  cells. 
But  the  female  voice  does  not  undergo  the  fame 
change  by  the  evolution  of  thefe  cells  *,  and  caitra- 
tion,  which  furely  can  have  no  effect  on  thefe  cavi- 
ties, keeps  down  the  eunuch's  to  the  treble  key  of 
the  female  voice.  The  miftake  lies  in  fuppoiing 
thefe  cavities  to  raife  the  tone  or  note  in  which  we 
fpeak,  while  they  only  add  clearnefs  and  ftrength ; 

The 
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fhe  m,embrane  which  lines  thefe  cavities  is  thin, 
and  eyquifitcly  fenfible,  and  is  a  continuation  of  the 
common  membrane  of  the  throat  and  nofe,  A  thin 
humour  is  poured  oiit  upon  its  lurfiice  to  moiften  it 
and  keep  it  right.  This  the  ancentsdid  not  confider 
as  merely  a  iuuricating  iloid;  but  as  a  purgation  of 
the  brain,  dravyn  from  the  pituitary  gland ;  which 
could  not  be  dimii:)i{hed  wi;:hout  danger,  and  which  it 
was  often  of  conLquence  to  promote. 

Thefc  fmuies  are  fubj»»cc  to  one  acci  Jent  chiefly,  viz. 
jnfeflis,  which  neltle  ilierc^  and  produce  inconceivable 
diftrefs ;  and  it  is  particular,  that  infefts  more  frequent- 
ly lodge  in  the  frontal  finpfes,  than  in  the  cavities  of 
any  of  the  other  bones.  In  (hecp  and  dogs,  fuch  in- 
fers are  very  frequent,  as,  in  feeking  their  food,  they 
carry  (heir  nofe  upon  thp  ground  j  and  it  has  beea 
proved^  or  almoft  proved,  that  in  man  they  arife  from 
a  like  caufe.  Indeed  what  can  we  fuppofe,  but  that 
they  get  there  by  chance  ?  Thus,  a  man  having  flept  in 
barns,  was  a|flided  with  dreadful  diforders  in  the 
forehead,  which  were  relieved  upon  difcharging  from 

• 

the  nofe  a  worm  of  that  kind  which  is  peculiar  to  fpoil* 
ing  com }  while  others  have  had  the  complaint,  by 
fleeping  upon  the  grafj^.  But  thefe  is  fomething  very 
particular  in  (his,  that  by  far  the  greater  number  of 
thefe  worms  have  been  of  the  centipede  kind ;  gene- 
rally long,  an  inch  in  length,  with  one  hundred,  or, 
according  to  Linnaeus,  one  hundred  and  twelve  feet, 
and  i]fot  unfrequently  covered  with  hair.  There  are 
reports  which  feem  to  prove,  that  fome  have  died  of 
this  complaint,  and  in  a  very  miferable  way.  In  ma- 
ny  cafes  it  has  been  attended  with  delirium ;  and  in 

almoft 
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almoft  every  mftance  it  has  continued  for  years.  Nd 
\i^ander,  then,  that  the  trepanning  of  tbefe  linufog  has 
been  often  propofed ;  but  I  have  never  read  of  a  well 
marked  cafe,  fo  that  we  could  be  affured  beforehand 
of  finding  worms :  They  have,  in  moft  cafes,  been  dif- 
covered  rather  by  chance.  The  patient  might  be  re- 
lieved on  eafier  terms,  by  the  injedlion  of  aloes,  afla- 
foetida,  myrrh,  the  ufe  of  fnuff  or  fmoaking,  and  pref- 
fmg  the  fumes  upwards  into  the  nofe.  Much  (hould 
be  tried,  before  undertaking  a  dangerous  operation  oi^ 
fuch  flender  proofs. 

It  may  be  right,  in  cafes  of  fraftures,  to  decline  ap- 
plying the  trepan  above  the  finufes,  unlefs  a  fradure 
cannot  be  raifed  in  any  eafier  way;  and  we'muft  be, 
efpecially,  careful  to  diftinguifh  a  fraflure  of  the  outer 
table  only,  from  entire  frafturcs  of  this  bone.  For 
Palfin  fays,  that  the  outer  table  being  broken,  and  the 
natural  mucus  of  the  finus  being  corrupted  and  flow- 
ing out,  has  been  miftaken  for  the  fubftance  of  the 
brain  iifelf.  And  Par^e,  who  firft  gives  this  caution, 
affirms,  "  l,hat  he  had  feen  furgeons  guilty  of  this  mif- 
**  take,  applying  the  trepan,  and  fo  killing  their  un- 
"  happy  patients." 

The  SPINE  or  ridge  which  runs  upon  the  internal 
furface  of  the  frontal  bone,  is  to  be  obfervcd,  as  it 
gives  a  firm  hold  to  the  falx,  or  that  perpendicular 
membrane,  which,  running  in  the  middle  of  the  head, 
divides  and  fupports  the  brain.  This  is  more  or  lefs 
prominent  in  different  ikulls,  and  according  to  the  age. 
The  fpine  is  more  prominent  at  its  root ;  but  as  it  ad- 
vances up  the  forehead,  it  decreafes,  and  often  ends 
in  a  groove.  The  fpme  gives  firm  hold  for  the  falx,  and 
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the  groove  lodges  the  great  longitudinal  finus,  or^  ia 
other  words,  the  great  vein  of  the  brain,  which  runs 
along  the  head,  in  the  courfe  of  the  perpendicular  par- 
tition or  falx.  At  the  root  of  this  fpine,  there  is  afmall 
blind  hole,  which  will  juft  admit  a  pin;  it  is  named 
blind,  becaufe  it  does  not  pafs  quite  through  the  bone» 
ai^d  the  beginning  of  the  faix,  dipping  down  into  this 
hole,  gets  a  firmer  hold.  The  ancients  thinking  that 
this  hole  defcended  through  both  tables  into  the  nofe, 
believed^  that  the  dangerous  and  ungovernable  bleed- 
ings  at  the  nofe,  mud  be  through  this  hole,  and  from 
the  fore  end,  or  beginning  of  the  longitudinal  finus. 

The  ORBiTARY  PROCESS  is  the  lafl  remarkable  point 
of  the  frontal  bone.  The  orbitary  procefles  are  two  thin 
plates,  depaning  from  the  general  diredlion  of  the  bone, 
andftanding  inwards  at  right  angles :  They  cover  the 
jeye,  and  fupport  the  brain.  By  the  continual  rolling  of 
f  he  eye,  and  the  preflure  of  the  brain,  they  are  extreme- 
ly thin  and  tranfparent;  the  roiling  of  the  eye  makes 
them  exquiiitely  fmooth  below,  and  on  their,  upper 
furfaces  they  are  impreffed  with  the  frequent  convo- 
lutions of  the  brain :  fo  that  a  wound  through  the  eye 
endangers  more  than  the  eye ;  for  it  pafles  eafily  for- 
ward into  the  brain,  and  is  inflantly  fatal :  it  is  the 
pirn  of  a  fencer ;  and  we  have  known,  in  this  country, 
a  young  man  killed  by  the  pufh  of  a  foil  which  had 
loft  its  guard* 

Upon  the  orbitary  plate,  and  juft  under  the  fuper^ 
ciliary  lidge,  there  are  two  deprefSons  in  the  focket 
of  each  eye  :  the  one  is  very  fmall,  and  deeper  at  the 
inner  corner  of  the  eye,  under  the  orbitary  hole, 
ivhich  is  the  mark  of  the  fmall  cartilaginous  pulley, 

in 
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in  which  the  tendon  of  one  of  the  mufcles  of  the 
eye  plays;  the  other,  a  more  gentle  and  difFufed 
hollow,  lies  under  the  external  angular  procefs,  is  not 
deep,  but  is  wide  enough  to -receive  the  point  of  a  fin- 
ger, and  is  the  place  where  the  lachrymal  gland  lies ; 
that  gland  which  fecretes  the  tears,  and  keeps  the  eye 
luoifl. 

■^^  OSS  A  PARIETALIA.~The  parietal  bon^s  form 
by  much  the  greater  (hare  of  the  cranium :  they  are 
more  expofed  than  any  others ;  they  are  the  mofl  frequent- 
ly broken,  and  the  mod  eafily  trapanned;  for  the  pa* 
rietal  bones  are  more  uniform  in  their  thidinefs,  and 
more  regular  in  their  two  tables  and  diploc,  than  any 
others.  But  the  accidental  varieties  of  pits  and  de- 
preffions  are  very  frequent  in  them  ;  and  the  finus  or 
great  vein,  and  the  artery  which  belongs  to  the  mem- 
branes of  the  brain,  both  make  their  chief  imprefTions 
upon  this  bone. 

Each  parietal  bone  is  very  nearly  of  a  fquare  form, 
furrounded  by  deeply  ferrated  edges,  which  unite  them 
with  each  other,  and  with  the  occipital  and  frontal  bones. 
All  the  corners  of  this  bone  are  obtufe,  except  that 
one  which  lies  in  fhe  temple,  and  which,  running  out 
to  a  greater  length  than  the  other  corners,  is  fon>etimes 
named  the^piNousPROCESSof  theparietalbone;  though 
there  can  be  no  true  procefs  in  a  bone  fo  regular  and  flat. 
The  lower  edge  of  the  bone  is  a  neat  concave  femicircle, 
which  joins  the  parietal  to  the  temporal  bone ;  and 
the  edge  of  each  is  fo  flaunted  off,  that  the  edge  of 
the  temporal  overlaps  the  edge  of  the  parietal,  with  a 
thin  fcale,  forming  the  fquamous  future.     About  an 
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inch  abovci^e  fquamous  future,  there  is  a  femicircular 
ridge,  where  the  bone  is  particularly  white  and  hard  ; 
and  rays  extend  downwards  from  this,  converging  to- 
wards the  jugum,  or  arch  of  the  temple.  The  white 
femicircular  line  reprefents  the  origin  of  the  temporal 
mufcle;  and  the  converging  lines  exprefs  the  manner 
in  which  the  fibres  of  the  mufcle  are  gathered  into  a 
fmaller  compafs,  to  pafs  under  the  jugum.  The  fa- 
gitcal  future,  or  meeting  of  the  two  parietals,  is  marked 
on  the  infide  with  a  groove  as  big  as  the  finger,  which 
holds  the  longitudinal  finus,  or  great  vein  of  the  brain : 
but  the  groove  is  not  fo  dillindly  feen,  unlefs  the  two 
bones  be  put  together  j  for  one  half  of  this  flat  groove 
belongs  to  each  bone. 

The  great  artery  of  the  dura  mater  touches  this 
bone  at  that  angle  of  it  which  lies  in  the  temple.  It 
traverfes  the  bone  from  corner  to  corner,  fpreading 
from  the  firfl  point,  like  the  branches  of  a  tree,  it  beats 
deep  into  the  bone  where  it  firft  touches  it;  but  where 
it  expands  into  branches,  its  impreilions  are  very 
flight ;  commonly  it  makes  a  groove  only,  but  fome* 
times  it  is  entirely  buried  in  the  bone ;  fo  that  at  the 
lower  comer  of  the  parietal  bone  we  cannot  efcape  cut« 
tiagthis  veffel,if  weareforced  to  operate  with  the  trepan. 

There  is  but  one  hole  in  the  parietal  bone :  it  is 
fmall  and  round,  is  within  one  inch  of  the  meeting  of 
the  lambdoidal  and  fagittal  futures,  and  gives  paffage 
to  a  fmall  external  vein,  which  goes  inwards  to  the 
finus ;  and  to  a  fmall  artery  which  goes  alfo  inwards 
to  the  dura  mater,  or  rather  to  the  falx. 

The  meeting  of  the  frontal  and  parietal  bones,  being 
imperfeft  in  the  child,  leaves  that  membraneous  in- 

terftice. 
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terftice,  which  by  fome  is  named  folium  or  follioluniy 
from  its  refembling  a  trefoil  leaf;  and  was  named  by 
the  ancients  hypotheticalfy,  bregma,  fons  *,  or  foun- 
taiti;  they  thinking  it  a  drain  of  moifture  from  the 

i 

brain ;  and  fo  the  parietal  bones  are  named  ofTa  breg- 
matis. 


OS  OCCIPITIS.— This  bone  has  alfo  the  names  of 
OS  memorift,  and  os  nervofum.  It  is  the  thickeft  of  the 
cranial  bones,  but  is  the  leail  regular  in  its  thicknefs, 
being  tranfparent  in  fome  places,  and  in  others  fwelling 
into  ridges  of  very  firm  bone.  It  gives  origin  or  infer- 
lion  to  many  of  the  greateft  mufcles,  which  move  the 
head  and  neck ;  it  fupports  the  back  part  of  the  brain; 
contains  the  cerebellum  or  leflfer  brain;  tranfmits  the 
fpinal  marrow,  and  is  marked  with  the  conflux  of  the 
chief  fmufes,  or  great  veins  of  the  brain. 

TheEXTERNALSURFACE  IS  exceedingly  irregular, bj 
the  impreflions  of  the  great  mufcles  of  the  neck:  For 
firft  the  trapezius  and  complexus,  two  great  external 
mufcles  of  the  neck  and  head,  have  their  chief  hold  upon 
the  occipital  bone,  by  which  there  is  formed  one  great 
TRANSVERSE  SPINE.  Bclow  thcfc  again,  the  refti  muF* 
cles,  two  fmall  and  deep  mufcles  of  the  head  and 
neck,  make  another  tranfverfe  fpine  below  the  firft : 
fo  that  there  is  a  double  tranfverfe  fpine  ;  and  the  in^ 
terdice  betwixt  the  mufcles  of  the  oppofite  fides  leaves^ 
of  courfe,  a  prominent  ridge  or  fpine,  which,  running 

•  The  word  pulfatilis,  or  fons  piilfatilis,  or  beating  fountain,  was 
added,  bccaufe  we  feci  the  beating  of  the  arteries  of  the  brain  there. 

from 
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from  above  downwards,  crofles  the  firfl:  ridges^  and 
makes  a  crofs  called  the  crucial  spine;  and  in  a 
llrong  man  advanced  in  years,  where  the  ridges  and 
hollows  are  (trongly  marked^  the  point  where  thefe 
ridges  crofs,  is  fo  very  prominent,  as  to  be  named  the 
posterior  tuberosity  of  the  occipital  bone. 

The  INTERNAL  su RFAGE.  Oppofitc  to  thcfe  ridgcs, 
there  are  fimilar  crucial  ridges  within;  but  more  regu- 
lar, fnK)oth,  and  equal,  and  making  only  one  tranfverfe 
line.  The  TENTORIUM  cerebello-super-extensum, 
is  a  diaphragm  or  tranfverfe  partition,  which  crofles 
the  flcuU  at  its  back  part ;  cuts  off  from  the  reft  of  the 
cranium  the  hollow  of  the  occipital  bone;  appropriates 
that  cavity  for  the  cerebellum,  and  defends  the  cere- 
bellum from  the  weight  and  prefTure  of  the  brain. 
This  tentorium,  or  tranfverfe  membrane,  is  attached 
to  the  GREAT  INTERNAL  RIDGE  of  the  occipital  bonc. 
In  the  angle  where  this  membrane  is^  fixed  to  the 
ridge,  lies  the  great  finus  or  vein ;  which  is  called  longi- 
tudinal fmus,  while  it  is  running  along  the  head }  but 
the  fame  fmus,  dividing  in  the  back  of  the  head,  into 
two  great  branches,  changes  its  name  with  its  diredion ; 
and  the  forkings  of  the  veflel  are  named  the  right  and 
left  lateral  fmufes,  which  go  down  through  the  ba- 
fis  of  the  (kuU ;  and  being  contihued  down  the  neck, 
are  there  named  the  great  or  internal  jugular  veins. 
This  forking  of  the  longitudinal,  into  the  lateral  fmu- 
fes, makes  a  triangular  or  tripod-like  groove, 
which  follows  the  internal  ridges  of  the  occipital  bone : 
and  above  and  below  the  tranfverfe  ridge,  there  are 
formed  four  plain  and  fmooth  hollows.  The  two  upper 
ones  are  above  the  tentorium,  and  contain  the  back- 
mo  ft 
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moit  lobes  of  the  brain ;  the  two  lower  ones  are  undef 
the  tentorium,  and  hold  the  lobes  of  the  cerebelluol 
or  h*ttle  brain. 

Processes.  The  procefles  or  projeSions  of  the  oc- 
cipital bone  are  few  and  fimple^  i«  There  is  a  part 
of  the  bone  which  runs  forward  from  the  place  of  the 
foramen  magnum ;  lies  in  the  very  centre  of  the  bafe  of 
the  ikull ;  and  joins  the  occipital  to  the  fphenoidat 
bone ;  and  which,  both  on  account  of  its  place  (wed- 
ged ill  the  bafis  of  the  fkull),  and  of  its  fhape,  which 
is  rather  fmall,  and  fomewhat  of  the  form  of  a  wedge, 
is  named  the  cuneiform,  or  wedge  like  process  of 
the  occipital  bone*  And,  2.  There  are  two  fmall  oval 
proceflesj  or  button-like  projeQions,  which  (land  off 
from  the  fide,  or  rather  from  the  forepart  of  thefora-* 
men  magnum,  or  great  hole,  and  which,  being  lodged 
in  joints  belonging  to  the  upper  bone  of  the  neck,  form 
the  hinge  on  which  the  head  moves.  Thefe  two  pro- 
cefles are  named  the  condyles  of  the  occipital  bone. 
They  are  not  very  prominent,  but  rather  flattened } 
are  of  an  oval  form,  and  have  their  fore-ends  turned  a 
little  towards  each  other ;  fo  that  by  this  joint  the 
head  moves  diredtly  backwards  or  forwards,  but  can- 
not turn  or  roll.  The  turning  motions  are  performed 
chiefly  by  the  firft  bones  of  the  neck.  Round  the  root 
of  each  condyle,  tKere  is  a  roughnefs,  which  fliows 
where  the  ligament  ties  this  fmall  point  to  the  cor-* 
refponding  bone  of  the  neck. 

Holes. — i.  Thefe  condyles  fl:and  jufl:  on  the  edge  of 
the  FORAMEN  MAGNUM,  or  great  hole  of  the  head, 
which  tranfmits  the  fpinal  marrow,  of  continuation  of 
the  brain ;  and  the  edges  of  this  hole  (which  is  almoft 

a  regtt« 
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H  regular  circle)  are  turned  and  fmoothed ;  a  little 

thicker  at  the  lip,  and  having  a  roilghnefs  behind  thati 

giving  a  firm  hold  to  a  ligament,  which,  departing 

from  this  hole,  goes  down  through  the  whole  cavity 

of  the  fpine,  forming  at  once  a  (heath  for  the  fpinal 

marrow,  and  a  ligament  for  each  individual  bone# 

There  pafles  down  through  this  great  hole  the  fpinal 

marrow^  and  the  vertebral  vein.     There  (:ome  up 

through.it  the  vertebral  arteries,  which  are  of  great 

importance  and  fize ;  and  a  fmall  nerve,  which,  from 

its  coming  backwards  from  the  fpine  to  affifl:  certaia 

nerves  of  the  brain^   is  named  the  fpinal  acceflary 

nerve. 

t.  The  fecond  hole  is  placed  a  little  behind  the  ring 

cf  the  foramen  magnum,  and  jufl:  at  the  root  of  either 

cendyle,  is  round,  and  large,  eafily  found,  and  fome« 

times  it  is  double  ;  it  tranfmits  the  ninth  pair,  or  great 

lingual  nerve. 

.  3.  There  is  another  hole  fmaller,  and  lefs  regular 

tjian  this  laft.  It  is  ezaftly  behind  the  condyle,  while 

the  lingual  hole  is  before  it.  It  is  for  permitting  a  fmall 

Tein,  the  cervical  vein  of  the  neck,  to  enter  and  drop 

its  blood  into  the  great  lateral  finus;  but  often  it  ia 

not  formed,  and  this  trifling  vein  gets  in  by  the  great 

occipital  hole. 

4.  We  fhall  defcribe  with  the  temporal  bone  that 

wide  hole  which  is  common  to  the  temporal  and  oc* 

<ipital  bones,  and  which  tranfmits  the  great  lateral 

finus. 

OS  TEMPORIS ^The  temporal  bone  is,  in  the 

child,  two  bones }  which  retain  their  original  nam^g 
Voul.  '  F  of 
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of  pars  petrofa  and  pars  fquamofa.  The  whole  bant 
is  very  irregular  in  its  thicknefs,  and  hollows,  and 
procefles.  The  pars  squamosa  is  a  thin  or  fcaly 
part ;  rifes  like  a  fhell  over  the  lower  part  .of  the  pa* 
rietal  bone,  and  is  fmoothed  and  flattened  by  the  rul^ 
bing  of  the  temporal  rauTcle.  The  pars  petrosa^ 
often  named  os  lapidosum,  or  ftony  bone,  is  hard,  ir- 
regular, rocky ;  juts  inward  towards  the  bafis  of  the 
fkull ;  contains  the  organ  of  hearingj-and,  of  courfe^ 
receives  and  tranfmics  all  the  nerves'  which  are  con* 
nested  with  the  ear.  Inhere  is  a  third  portion  of  this 
bone,  viz.  the  occipital  angle,  which  is  thick  and 
bard ;  is  divided  into  ceils,  and  forms  thofe  cavemt 
which  are  fuppofed  to  be  chiefly  ufeful  in  reverbo- 
rating  the  found. 

The  fquamous  part  is  grooved,  to  make  the  fqua- 
mous  future ;  is  fcolloped  or  fringed  ;  and  exceeding- 
ly thin  on  its  edge ;  it  is  radiated,  in  confequence  of 
its  original  oflification  fliocting  out  in  rays.  The 
petrous  part  again  is  triangular,  unequal  by  the  ca- 
vities of  the  ear ;  it  has  a  very  hard,  fhining,  poliflied 
like  furface ;  exceeded  in  hardnefs  by  nothing  but  the 
enamel  of  the  teeth.  Where  it  projefts  into  the  bafe, 
it  has  feveral  open  points,  which  are  filled  up  with 
cartilaginous  or  ligamentous  fubflance  ;  and  its  occi- 
pital  angle  is  conneSed  with  the  other  bones  by  the 
additamentum  futurae  fquamofae. 

Processes,  i  .  The  zygomatic  process  rifes  broad 
and  flat  before  the  ear  j  grows  gradually  fmaller  as  it 
llretches  forward  to  reach  the  check  bone :  forms 
with  a  procefs  of  that  bone  the  zygoma,  yoke,  or  arch 
of  the  temple,  under  which  the  temporal  mufclc  plays. 

K  The 
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The  temporal  mufcle  is  ftrengthened  by  a  firm  co- 
vering of  tendon,  which  ftretches  from  the  upper  edge 
of  this  zygoma  to  the  white  line  on  the  parietal  bone ; 
and  fereral  mufcles  of  the  facq  arife  from  the  lower 
edge  of  the  zygoma,  particularly  one  named  mafliter, 
mrhich  moves  the  jaw ;  and  one  named  zygomaticos, 
or  diftortor  oris,  becaufe  it  draws  the  angle  of  the 
mouth.  The  zygomatic  procefs  is  united  by  a  fhorc 
future  to  the  cheek-bone. 

2.  The  STYLOID  PROCESS,  is  fo  named  from  a  flight 
refemblance  to  the  ftylus,  or  point  with  which  the 
ancients  engraved  their  writings  on  tables  of  wax.  It 
is  cartilaginous  long  after  birth ;  even  in  the  adult,  ft 
is  not  completely  formed ;  it  is  exceedingly  delicate 
and  fmall ;  and  when  its  cartilaginous  point  is  fairly 

offified,  as  in  old  men,  it  is  fometimes  two  inches 
long.     It  (lands  obliquely  put  from  the  bafis  of  tlie 

head,  and  is  behind  the  jaw;  fo  that  it  gives  con- 

Tenient  origin  to   a  ligament  which  goes  downwards 

to  fupport  the  os  hyoides,  or  bone  of  the  tongue ;  and 

it  is  the  origin  of  many  curious  mufcles,  chiefly  of 

the  throat  and  jaws.    One  flender  mufcle  going  down^ 

wards  from  the  ftyloid  procefs,  and  expanding  over 

the  pharynx,  is  called  itylo-pharingeus }  one  going  to 

the  OS  hyoides,  is  the  ftylo-hyoiueus ;  one  going  to 

the  tongue,  is  the  ftylo-gloffus ;  and  fince  the  procefs 

is  above  and  behind  thefe  parts,  the  mufcles  mud  all 

pull  backwards  and  upwards,    railing    according    to 

their  infertions,  one  the  pharynx,    another  the    oa 

hyoides,  another  the  tongue. 

3,  The  VAGINAL  PROCESS  Will  uot  be  eafily  found, 

Bor  acknowledged  as  a  procefs ;  for  it  is  only  a  fmall 

rifuig  of  a  ridge  of  the  bone,  with  a  rough  and  bro- 

F  2  ken 
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ken-like  edge>  on  the  middle  of  which  the  Rylpid 
procefs  (lands :  it  is,  in  ihort,  the  root  of  the  ftyloid 
procefs ;  and  anatomifls  have  chofen  to  obferve  it, 
though  it  gives  origin  to  no  particular  part ;  and  they 
have  named  it  vaginalis^  as  if  it  refembled  a  iheath 
for  the  ftyloid  procefs. 

4.  The  MASTOID  or  mammillary  process,  is  a  co- 
nical nipple-like  bump,  like  the  point  of  the  thumb,;  it 
projeSs  from  under  the  ear,  and  is  eafily  felt  with  the 
finger  without ;  it  is  hollow,  with  many  cells  wliich 
enlarge  the  tympanum,  or  firft  cavity  of  the  ear,  and 
are  thought  to  reverberate  and  ftrengthcn  the  found. 
Under  its  root,  there  is  a  deep  and  rough  rut  which 
gives  a  firm  hold  to  the  firft  belly  of  the  digaftric 
mufcle ;  and  the  point  or  nipple  of  this  procefs  is  the 
point  into  which  the  maftoid  mufcle  is  inferted  from 
before,  and  the  complexus,  obliquus,  and  trachelo- 
maftoidaeus  mufcles  from  behind.  It  has  been  pro- 
pofed  of  late  years,  that,  in  certain  cafes  of  deafnefs, 
we  fliould  open  this  part  with  the  trepan. 

5.  The  AUDITORY  PROCESS  is  juft  the  outer  margin 
of  the  hole  of  the  ean  It  is  in  a  child  a  diftinfl:  ring, 
which  is  laid  upon  the  reft  of  the  bone.  The  mem- 
brane of  the  ear  is  extended  upon  this  ring,  like  the 
head  of  a  tambour  upon  its  hoop,  whence  this  is 
named  the  circle  of  the  tambour  by  the  French,  and  by 
iis  the  drum  of  the  ear.  In  the  adult  this  ring  is  fairly 
united  to  the  bone,  and  is  named  the  proceffus  audiu 
torius  y  and  may  be  defined  a  circle,  or  ring  of  bone, 
with  a  rough  irregular  edge;  the  drum  or  membrane 
of  the  ear  is  extended  upon  it,  and  the  cartilaginous 
lube  of  the  ear  is  fixed  to  it  j  and  this  ring  occupies-. 

the. 
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the  fpace  from  the  root  of  the  mammillary  to  the  root 
of  the  zygomatic  procefs. 

Holes.  The  temporal  bone  is  perforated  with 
many  holes,  each  of  which  relates  to  the  organ  of 
hearing  j  fome  for  permitting  nerves  to  enter  ;  others 
for  letting  them  out ;  and  others  for  the  free  paflage 
of  air  to  the  internal  ear. 

I.  The  MEATUS  AUDiTORius  EXTERNus  (the  circlc 
of  which  has  been  defcribed),  is  covered  with  the 
meinbrane  of  the  drum,  and  communicates  the  vibra- 
tory motion  of  the  air  for  moving  and  exciting  the 
internal  organs. 

2.  The  MEATUS  AUDITORIUS  iNTERNus,  is  that  hol? 
by  which  the  auditory  nerves  have  acccfs  to  the  ear. 
It  is  a  very  large  hole,  feated  upon  the  back  of  the' 
pars  petrofa,  which  is  of  a  triangular  form.  The  hole 
is  at  firft  large,  fmooth,  almoft  a  regular  circle,  with  a 
fort  of  round  lip.     Within  this  there  arc  feen  many 
fmall  holes,  the  meaning  of  which  is  this :  The  audi- 
toly  nerve  is  double  from  its  very  origin  in  the  brain : 
it  confifts,  in  fad,  of  two  diftinft  nerves,  the  portio 
dura,  and  the  portio  mollis.     The  portio  mollis  is  a 
large  foft  and  delicate  nerve,  which  conftitutes  the 
true  organ  of  hearing ;  and  when  it  is  admitted  into 
the  ear,  it  is  expanded  into  a  thin  web  which  fpreads 
over  all  the  cavities  of  the  ear,  as  the  cochlaea,  femi- 
circalar  canals,  &c.     The  portio  dura,  the  fmaller 
part  of  the  nerve,  paffes  indeed  through  the  ear,  but 
it  is  quite  a  foreign  nerve  ;  it  is  not  diftributed  within 
the  ear ;  it  keeps  the  form  of  a  diftinft  Cord,  and  paf- 
fing  through  the  temporal  bone,  it  comes  out  npon 
die  cheek,  where  it  is  expanded ;   fo  that  the  portio 

F  3  dura 
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dura  is  a  nerve  of  the  fac^  pafCng  through  the  ear^ 
but  forming  no  part  of  that  organ.  Thus  the  two 
nerves,  the  portio  dura  and  the  portio  mollis,  enter  to* 
gether  ;  they  fill  the  greater  hole,  and  then  they  part ; 
the  portio  dura,  entering  by  one  dillind  hole,  takes 
its  couffe  along  a  diflind  canal,  the  aquedud  of  Fallo- 
pius,  from  which  it  comes  out  upon  the  cheek ;  while 
the  portio  mollis  entering  by  many  fmaller  holes  in- 
to the  cochlaea,  femidrcuiar  canals,  and  other  internal 
parts  of  the  ear,  is  expanded  in  thefe  cavities  to  form 
the  proper  organ  of  hearing. 

3.  There  is  upon  the  fore  part  of  thp  petrous  bone 
a  fmall  hole  which  will  admit  the  point  of  a  pin.  This 
hole  receives  a  fmall  twig  refleded  from  the  fifth  pair 
of  nerves  :  the  nerve  is  as  fmall  as  a  fewing  thread  j 
it  can  be  traced  along  the  petrous  bone  by  a  fmall 
groove  which  conduds  it  to  the  hole ;  and  when  it 
enters  the  ear,  it  goes  into  the  fame  canal  with  the 
portio  dura,  and  joins  iifelf  to  it. 

4.  The  whole  by  which  the  portio  dura  pafTes  out 
upon  the  cheek,  is  found  juft  before'  the  maftoid,  and 
behind  the  ftyloid  procefs ;  and  being  betwixt  the 
two,  it  is  named  the  STVLo-MAaToiD  hole,  and  is  lb 
fmall,  as  juft  to  admit  a  pin. 

5.  The  hole  for  the  Euflachian  tube  is  very  irregular. 
No  air  can  pafs  through  the  membrane  of  the  drum  ; 
and  as  air  is  neceflary  within  the  ear,  it  is  conveyed 
upwards  from  the  palate  by  the  iter  a  paj^ato  ad 
A  jmEM,  or  as  it  is  commonly  called,  the  Eustachjan 
TUBi.  This  tube  is  long,  and  of  a  trumpet  form ;  its 
mouth,  by  which  it  opens  behind  the  noflril,  is  wide 
enough  to  receive  the  point  of  the  finger ;  it  grows 

gradually 


INDIVIDUAL  BONES  OF  THE  SKULL.  7I 

gntdoally  fmaller  as  it  advances  towards  the  ear;  it  is 
cartilaginous  in  almoft  its  whole  length ;  very  little 
of  it  confifts  of  firm  bone ;  fo  that  the  (ludent,  in  ex* 
amining  the  (kull,  will  hardly  find  the  Euftachian 
tube  {  for  the  cartilage  being  rotten  away,  nothing  is 
left  but  that  end  of  the  canal  that  is  next  the  ear, 
and  which  is  open  both  above  and  below,  raggedy  ir« 
r^lar,  and  broken. 

When  we  have  a  fore  throat,  the  pain  extends  up 
along  this  tube  into  the  ear ;  when  we  have  a  cold, 
both  our  voice  and  our  hearing  is  hurt ;  the  one  by 
the  fluffing  of  the  fmufes^  the  other  by  the  flufGng  of 
the  Euflachian  tube.  When  we  fhut  the  nofe  and 
mouth,  and  blow  ftrongly,  we  feel  a  crackling  in  the 
car,  as  in  the  place  of  the  Euflachian  tube  ;  when  we 
dive,  we  feel  the  fame,  by  the  condenfation  of  the 
air:  and  fometimes  by  forcing  the  air  ftrongly  up- 
wards through  the  earj  or  by  vomits,  obftruaion  of 
the  Euflachian  tube,  and  the  deafnefs  which  attends 
that  accident,  are  very  fuddenly,  and  we  may  fay, 
violently  removed  ;  or  fometimes  the  cure  is  attempt- 
ed by  fyringing,  or  by  cleaning  the  mouth  of  this 
tube  witha probe,  jufl as  we  do  the  external  ear. 

The  other  holes  do  not  relate  to  the  ear,  and  are 
chiefly  for  tranfmitting  the  great  blood-veffels  of  the 
brain. 

1.  The  CAROTID  ARTERY,  the  chief  artery  of  the 
brain,  enters  into  the  ikull  near  the  point  of  the  pe- 
trous bone,  and  jufl  before  the  root  of  the  flyloid  pro- 
ccfs.  The  artery  goes  firft  dircdly  upwards,  then  ob- 
liquely forwards  through  the  bone,  and  then  again 
upwards,  to  emerge  upon  the  infide  of  the  fkuU ;  fo 

F  4  that 
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that  the  carotid  makes  the  form  of  an  Italic  S,  viihtn 
it  is  pafliDg  through  the  fubdance  of  the  bone ;  and 
10  place  of  a  mere  hole,  V!e  find  a  fort  of  fhort  cana)> 
wide,  a  Iktle  crooked,  and  very  fmooth  u^itbin.  There 
feems  to  be  a  particular  defign  in  this  angle,  which 
{he  artery  is  forced  to  make  :  perhaps  it  is  defigned  to 
abate  the  violence  with  which  the  blood  would  drive 
forwards  into  the  brain  ;  for  in  many  of  the  lower  anU 
mals,  there  are  (liil  more  pardcular  provifions  than 
»  this,  the  artery  being  prevented  from  entering  the 
brain  in  one  great  crunk,  by  a  curious  divifion-,  into 
many  branches,  which  meet  again.  It  is  at  this  par-> 
ticular  point  that  we  are  fenfible  in  our  own  body  of  the 
beating  of  thefe  two  great  arteries  ;  and  Haller  is  at 
pains  to  inform  us,  that,  during  a  fever,  he  felt  thi3 
t)eatlng  in  a  very  diftreffing  degree. 

2.  The  GREAT  LATERAL  SINUS  comcs  out  througb 
the  temporal  bone,  to  form  the  internal  jugular  viin* 
The  courfe  of  the  finus  may  be  eafily  traced  by  the 
groove  of  the  occipital  bone  downwards,  behind  the 
pars  petrofa  :  there  alfo  it  makes  a  deep  groove,  and 
ends  with  a  large  inteftine-like  turn,  which  makes  a 
large  cavity  in  the  temporal  bone,  big  enough  to  re- 
ceive the  point  of  the  finger.     The  finus  paffes  out, 
not  by  any  particular  hole  in  the  temporal  bone,  but 
by  what  is  called  a  common  hole,  viz.  formed  one  half 
by  the  temporal,  and  one  half  by  the  occipital  bone. 
This  hole  is  very  large  j  is  lacerated  or  ragged  like.  It 
is  fometimes  divided  into  two  openmgs,  by  a  fmall 
point,  or  fpine  of  bone.     The  larger  opening  on  one 
lide  of  that  point  tranfmits  the  great  finus,  where  it 
begins  to  fprm  the  juguiar  veinj  and  the  ifliaUer  opeu- 
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lAg  tranfmits  the  eighth  nerve  of  the  ikull,  or  par  va* 
gum  which  goes  down  towards  the  itomacl)^  alon^ 
with  the  jagolar  vein. 

There  is  a  fmall  furrow  upon  the  very  angle  or 
ridge  of  the  petrous  bone^  which  is  made  by  a  fmall 
vein  of  the  brain  going  towards  the  end  of  the  lateral 
finus« 

3*  There  is  a  fmall  hole  on  the  outfide  of  this  bone, 
in  the  occifHtal  angle  ;  or  rather  the  hole  is  ofitener 
found  in  the  line  of  the  future  (the  additamentum  fu- 
turae  fquamofae).  Sometimes  it  is  in  the  occipital  bone; 
or  fometimes  it  is  awanting :  it  tranfmits  a  trifling  vein 
from  without,  into  the  great  iinus,  or  a  fmall  artery 
going  to  the  dura  mater. 

That  hollow  under  the  root  of  the  zygomatic  pro- 
eels,  which  lodges  the  hinge  of  the  jaw-bone,  mud  be 
defcribed  along  with  the  lower  jaw. 

The  iETHMOlD  BONE.— This  is  perhaps  one  of 
the  mod  curious  bones  of  the  human  body«  It  appears 
almoft  a  cube,  not  of  folid  bone,  but  exceedingly  light, 
fpongy,  and  confiding  of  many  convulated  plates,  which 
form  a  net-work  like  honey  comb.     It  is  curioufly  in« 
dofed  in  the  os  frontis,  betwixt  the  orbitary  procefles  of 
that  bone.  One  horizontal  plate  receives  the  olfadory 
nerves,  which  perforate  that  plate  with  fuch  a  number 
of  fmall  holes,  that  it  refembles  a  fieve ;  whence  the 
bone  \%  named  cribriform,  or  aethmoid  bone.     Other 
plates  dropping  perpendicularly  from  this  one,  receive 
f|ie  divided  nerves,  and  give  them  an  opportunity  of 
expanding  into  the  organ  of  fmelling;    and  thefe 
bones,  upon  which^the  olfactory  nerves  are  fpread  out, 
asrc  fo  much  convoluted,  as  to  extend  the  furface  of 
i^iK  this 


74  DitSCRIPTION  OF  THE 

this  fenfe  very  greatly^  and  are  named  fpongy  bones. 
Another  flat  plate  lies  in  the  orbit  of  the  eye ;  tad 
being  very  fmooth  by  the  rolling  of  the  eye,  it  is  namefl 
the  o$  planum  >  or  fmooth  bone.  So  that  the  aethmoid 
bone  fupports  the  forepart  of  the  brain,  receives  the 
olfa^ory  nervesj  forms  the  organ  of  fmelling»  and 
makes  a  chief  part  of  the  orbit  of  the  eye ;  and  the 
fpongy  bones,  and  the  os  planum,  are  neither  of  them 
diftind  bones,  but  parts  of  this  asthmoid  bone. 
.  The  CRIBRIFORM  PLATE  is  exceedingly  delicate  and 
thin  }  lies  horizontally  over  the  root  of  the  nofe ;  and 
fills  up  neatly  the  fpace  betwixt  the  two  orbitary  plates 
of  the  frontal  bone.  The  olfadory  nerves,  like  twa 
fmall  fiat  lobes,  lie  out  upon  this  plate,  and  adhering 
to  it,  fhoot  down  like  many  roots  through  this  bone> 
fo  as  to  perforate  it  with  numerous  fmall  holes,  as  if  it 
had  been  dotted  with  the  point  of  a  pin,  or  like  a  nut* 
meg  grater. 

This  plate  is  horizontal ;  but  its  procefies  are  per- 
pendicular, one  above,  and  three  below. 

1.  The  firfl;  perpendicular  procefs  is  what  is  called 
CRISTA  GALLi;  a  fmall  perpendicular  projection,  fome* 
what  like  a  cock's  comb,  but  exceedingly  fmall,  ftand*- 
ing  diredly  upwards  from  the  middle  of  the  cribrifornai 
plate,  and  dividing  that  plate  into  two ;  fo  that  one  ol- 
factory nerve  lies  upon  each  fide  of  the  chrifta  galli;  and 
the  root  of  the  falx  or  feptcm  betwixt  the  two  hemi* 
fpheres  of  the  brain,  begins  from  this  procefs.  The  fora- 
men caecum,  or  blind  hole  of  the  frontal  bone,  is  form- 
ed partly  by  the  root  of  the  crifta  galli,  which  is  vtry 
fmooth,  and  fometime^,  itisfaid,  hollow  or  cellular. 

2.  Exadly  oppofite  to  this,  and  in  the  famediredion 
with  it,  /.  /.  perpendicular    to  the  sthmoid  plate^ 

flands 
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ilands  out  the  nasal  plate  of  the  aethmoid  bone*  It 
is  fometimes  called  the  azygoys,  or  fingle  procefsof  the 
sethmoid,  and  forms  the  beginning  of  that  feptum  or 
partition  which  divides  the  two  noftrils.  This  pro- 
cefs  is  thin,  but  firm,  and  compofed  of  folid  bone  ;  it 
is  commonly  inclined  a  little  to  one  fide,  fo  as  to  make 
the  noflrils  of  unequal  fize.  The  azygous  procefs  is 
united  with  iht  vomer,  which  forms  the  chief  part  of 
the  partition ;  fo  that  the  feptum,  or  partition  of  the 
nofe,  confifls  of  this  azygous  procefs  of  the  sthmoid 
"bone  above,  of  the  vomer  below,  and  of  the  cartilage 
5n  the  fore  or  prbjcSing  part  of  the  nofe ;  but  the 
cartilage  rot's  away,  fo  that  whatever  is  feen  of  this 
feptum  in  the  fkull,  mud  be  either  of  the  aethmoid 
bone  or  the  vomer. 

3.  Upon  either  fide  of  the  feptum,  there  hangs  down 
a  SPONGY  BONE,  ouc  hanging  in  each  noftril.  They 
are  each  rolled  up  like  a  fcroll  of  parchment :  they 
arc  very  fpongy  ;  are  covered  with  a  delicate  and  fen- 
fible  membrane  i  and  when  the  olfaSory  nerves  depart 
from  the  cribriform  plate  of  the  aethmoid  bone,  they 
attach  thcmfelves  to  the  feptum,  and  to  thefe  upper 
fpongy  bones,  and  expand  upon  them  fo,  that  the  con- 
volutions of  thefe  bones  are  of  material  ufe  in  expand* 
ing  the  organ  of  fmelling,  and  detaining  the  odorous 
effluviae  till  the  impreffion  be  perfeft.  Their  convolu- 
tions are  more  numerous  in  the  lower  animals,  in  pro- 
portion  as  they  need  a  more  acute  fenfe.  They  are 
named  fpongy,  or  turbinated  bones,  from  their  convo- 
lutionsj  referabling  the  many  folds  of  a  turban. 

The  fpongy  bones  have  a  great  many  honey  comb- 
like cells  connefted  with  them,  which  belong  alfo  to 
tibc  organ  of  fmell,  and  which  are  ufeful  perhaps  by 

detaining 
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detaining  the  efHavisc  of  odorous  bodies,  and  alfo  by 
reverberating  the  voice.  Thus,  in  a  common  cold, 
while  the  voice  is  hurt  by  an  affe£lion  of  thefe  cells, 
the  fenfe  of  fmelling  is  almoit  lofl. 

4.  The  ORBITARY  PLATE  of  the  scthmoid  bone  is  k 
large  furface  ;  confifting  of  a  very  firm  plate  of  bone^ 
of  a  regular  fquare  form  j  exceedingly  fmooth  and  po-« 
liOied :  it  forms  a  great  part  of  the  focket  for  the  eye, 
lying  on  its  inner  fide.  When  we  fee  it  in  the  detach- 
ed bone,  we  know  it  to  be  juft  the  flat  fide  of  the  aeth- 
moid  bone;  but  while  it  is  incafed  in  the  focket  qF 
the  eye,  we  (hoiild  believe  it  to  be  a  fmall  fquare  bone  ; 
and  from  this,  and  from  its  fmoothnefs,  it  has  got  the 
diftind  name  of  os  planum. 

5.  The  OS  UNGUIS  fhouldalfo,  perhaps^  be  counted  as 
a  part  of  this  bone ;  for  though  the  os  unguis,  whea 
obferved  in  the  orbit,  feems  to  be  a  fmall  detached 
bone,  thin  like  a  fcale,  and  of  the  fize  or  the  finger 
nail  (whence  it  has  its  name),  yet  in  the  adult,  the  os 
unguis  is  firmly  attached  to  the  aethmold  bone  ;  comes 
along  with  it  when  we  feparate  the  pieces  of  the  Ikull ; 
and  when  the  os  unguis  is  pared  off  from  the  aeth- 
mciid  bone,  the  cells  are  expofed. 

This  OS  unguis,  then,  is  a  fmall  fcaly-Iike  plate,  in 
the  inner  corner  of  the  orbit  jufl:  over  the  nofe.  We 
find  in  it  that  groove  whith  holds  the  lachrymal  fac, 
and  conducts  it  to  the  nofe ,  and  it  is  this  thin  bone 
that  we  perforate  in  making  the  new  pafiage  into  the 
nofe,  when  there  is  an  obftruflion  in  the  natural  dud. 

6.  The  CELLS  of  the  acthmoid  bone,  which  form  fo 
important  a  fliare  of  the  organ  of  fmell,  are  arranged, 
in  great  numbers,  along  the  fpongy  bone.    They  are 

£(naU 


r 


INDIVIDUAL  BONES  OF  THE  SKULL.  ^J 

Imall  neat  cells,  much  like  a  honey  comb,  and;regu* 
larly  arranged  in  two  rows,  parted  from  each  other  by 
a  thin  partition ;  fo  that  the  os  planum  feems  to  have 
one  fet  of  cells  attached  to  it,  while  another  regular 
fet  of  cells  belongs  in  like  manner  to  the  fpongy  bones. 
The  cells  are  thus  twelve  in  number  *,  opening  into 
each  other,  and  into  the  nofe. 

Thefe  cells  are  frequently  the  feat  of  veqereal  ulcers, 
jmd  the  fpungy  bones  are  the  furface  where  polypi 
often  fprout  up.     And  from  the  general  connexions 
and  forms  of  the  bone,  we  can  eafily  underfland  how 
the  venereal  ulcer,  when  deep  in  the  nofe,  having  got 
to  thefe  cells,  cannot  be  cured,  but  undermines  all  the 
face;  how  the  venereal  difeafe,  having  affefted  the 
nofe,  foon  fpreads  to  the  eye,  and  how  even  the  braia 
itfelf  is  not  fafe.     We  fee  the  danger  of  a  blow  upoa 
the  nofe,  which,  by  a  force  upon  the  feptum,  or  middle 
partition,  may  deprefs  the  delicate  cribriform  plate^ 
{b  as  to  opprefs  the  brain  with  all  the  e£feds  of  a  frac« 
tured  (kull,  and  without  any  operation  which    caa 
give  relief.     And  we  alfo  fee  much  danger  in  pulling 
away  polypi^  which  arc  firmly  attached  to  the  upper, 
fpongy  bone. 

SPHENOIDAL   BONE.  —  The  fphenoidal  bone 
completes  the  cranium,  and  clofes  it  below.  It  is  named 

SPHENOID,    CUNEIFORM,  Or  WEDGE-LIKK  b6ne,    from 

ils  beiiig  incafed  in  the  very  bafis  of  the  ikull ;  or  it  is 
named  os  multiforme,  from  its  irregular  fhape.  It  is 
much  of  the  fhape  of  a  bat,  whence  it  is  often  named 
the  pterygoid  bone,  its  temporal  procefles  being  like 
Extended  wings  j  its  pterygoid  proceffes  like  feet ;  itg 

*  The  number  is  commonly  twelve,  but  not  regularly  fo. 
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middle  like  the  body  and  head  of  a  bat.  Its  wing*like 
procefles  are  in  the  hollow  of  the  temple,  forming  a 
part  of  the  fquamoUs  future,  and  aifo  compofing  a  part 
of  the  orbit  of  the  eye :  Its  pterygoid  procefles  hang 
over  the  roof  of  the  mouth,  forming  the  back  of  the 
noftriU.  The  body  is  in  the  very  centre  of  the  flcull, 
and  tranfmits  almoft  all  the  nerves  of  the  brain  ;  but 
ftill  the  body  bears  fo  fmall  a  proportion  to  the  bone, 
that  we  have  not  a  regular  centre  to  which  all  the 
procefles  can  be  referred ;  fo  that  we  are  always,  in 
defcribing  this  bone,  moving  forwards  from  point  to 
point,  from  one  procefs  or  hole  to  the  next. 

PROCESSES. — I.  The  al-®,  or  wings,  often 
named  temporal  procefles,  rife  up  in  the  temple,  to 
form  part  of  the  hollow  of  the  temple  ;  and  thefe  wings 
of  the  fphenoid  bone  meeting  the  frontal,  parietal,  and 
temporal  bones,  by  a  thin  fcaly  edge,  they  make  part 
of  the  fquamous  future,  and  give  a  fmooth  furface  for 
the  temporal  mufcle  to  play  upon. 

2.  The  other  fide  of  this  fame  procefs  looks  towards 
the  focket  of  the  eye,  and  has  a  very  regular  and 
fmooth  furface ;  it  is  exaftly  oppofite  to  the  os  pla- 
num. As  the  aethmoid  bone  forms  part  of  the  infide 
of  the  orbit,  the  wing  of  the  fphenoid  bone  forms  part 
of  the  outfide  of  the  orbit ;  and  fo  the  furface  turned 
towards  the  eye  is  named  the  oubitary  process  of 
the  fphscnoid  bone. 

3.  The  lower,  or  back  part  of  this  bone  runs  out 
into  a  narrow,  point  J  which  finks  in  under  the  petrous 
portion  of  the  temporal  bone,  and  being  fliarp  pointed^ 
it  ii  named  the  spinous  process.  It  is  very  remarkable 

for 
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for  a  Imali  hole  which  permits  the  great  artery  of  the 
dura  mater  to  enter. 

4.  The  point  of  this  fpinous  procefs  projeds  in  the 
form  of  a  very  fmali  peak^  which  will  hardly  be  found 
by  the  ftudent.  It  projects  from  the  bafis  of  the  ikull 
juft  within  the  condyle  of  the  lower  jaw ;  and  being*  a 
fmall  pointy  like  the  point  of  the  (lilus,  or  iron  pen» 
it  alfo  is  named  styloid  process^  and  gives  rife  to  a 
corious  mufde  of  the  palate. 

5.  The  PTERYGOID  PROCESS  *  are  four  in  number^ 
two  on  either  fide.  They  are  thofe  proccfles,  upon , 
iMrhich  (with  the  fpinous  procefs)  the  bone  naturally 
Hands,  and  which,  when  we  compare  it  with  a  bat, 
Teprefent  the  legs  ;  one  of  each  fide  is  named  external 
pterygoid  ;  the  other  is  named  the  internal  pterygoid 
|>roceIs. 

I.  Each  EXTERNAL  PTERYGOID  PROCESS, is  thin,  fiat, 
and  broad,  and  extends  further  backwards.  Each  in- 
ternal PTERYGOID  procefs  is  taller  and  more  ilender; 
not  fo  flat  nor  broad.  It  has  its  end  rifing  higherthan  the 
other,  and  tipped  with  a  fmall  neat  hook,  named  the 
hook  of  the  pterygoid  procefs.   The  inner  pterygoid 
procefles  form  the  back  of  the  noftrils.  The  Euflacbian 
tube  comes  downwards  in  a  wide  groove  betwixt  the 
two  procefTes,  and  then  turning  its  wide  mouth  towards 
the  noftril,  it  opens  juft  behind  the  internal  procefs, 
\iz.  behind  the  noftril,  and  over  the  back  of  the  pa* 
late.     The  hook  of  the  pterygoid  procefs  is  called  the 
hook  of  the  palate,  of  which  it  forms  the  backmoft 
point.   The  mufculus  circumflexus   vel  tenfor  palati, 
riCng  fromthe  mouthof  the  Euftachian  tube,  turnswith 

•  There  is  fome  confufion  in  this  name,  fincc  ptcr}'gc!i  f:-;:iiiics 
aliform,  or  wing-like  procelTci. 
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a  finall  tendon  round  this  hook,  like  a  rope  over  its  puU 
ley ;  and  the  great  mufcles  of  the  lower  ja^x^,  the  only' 
ones  for  moving  it  fidewife,  or  for  its  grinding  mo* 
tions^  arife  from  the  pterygoid  proceifes^  fo  as  to  ht 
named  the  external  and  internal  pterygoid  mufcles^ 
ad^ding  to  the  procefTes  from  which  they  arife. 

6.  The  AZYGous  proc£ss*,  is  fo  named,  from  its  be^ 
ing  fingle»  becaufe  it  is  fcated  in  the  centre  of  the 
bone,  fo  that  it  can  have  no  fellow.  It  (lands  perpen^ 
dicularly  downwards  and  forwards,  over  the  centre 
of  the  nofe,  and  its  chief  ufe  is  to  give  a  firm  feat  or 
infertion  for  the  vomer,  or  bone,  which  forms  the  fep^ 
turn.  This  with  the  azygous  procefs  of  the  acthmoid 
bone  united>  forms  the  upper  and  back  parts  of  the 
jeptum ;  and  the  vomer,  or  proper  bone  of  the  par-* 
tition,  (lands,  with  a  fplit  edge,  aftride  over  thefe  two 
proceffes,  fo  as  to  have  a  very  firm  feat. 

7.  The  cLYNoiD  PROCESSES,  havc,  like  many  parts  of 
the  human  body,  a  very  whirafical  name,  very  ill  fuit- 
cd  to  exprefs  their  form ;  for  it- is  not  eafy,  in  this  in-^ 
fiance,  to  acknowledge  the  likenefs  of  four  little  knobs 
to  bed-pofls ;  yet  the  clynoid  procefTes  are  very  remark*' 
able.  The  two  anterior  clynoid  processes  arefmall 
bumps,  rather  (harp,  projefting  backwards,  and  ter- 
minating in  two  flat  projeQing  points.     The  poste-* 

♦  Azygous  is  a  term,  which  is  apph'ed  to  fuch  parts  as  have  00 
fellow  ;  becaufe  almo(l  always  the  parts  on  one  fide  of  the  body 
arc  balanced  by  fimllar  and  corrcfponding  parts  on  the  other  fide. 
"When  they  ftand  in  the  centre  of  the  body,  or  are  otherwife  fingle, 
vre  call  them  azygous  ;  and  fo  the  azygous  procefs  of  the  isthmoid 
and  fphenoid,  and  other  bene? ;  or  the  azygous  vein,  which  rum 
in  the  centre  of  the  thorax,  and  in  finale. 
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kifon  <:lynoid  processes,  rife  about  an  inch  further 
^backwards,  and  are,  as  it  tvere,  oppofed  to  the  others. 
Tbey  rife  in  one  broad  and  flat  procefs,  ^hich  divides 
above  into  two  points,  fmall  and  round,  or  knobby  at 
^beir  points  ?  and  they  look  forwards  towards  the  an^^ 
tetior  clynoid  procefTss. 

-  Tke  CELLA  TURCICA  EPHippiuM,  or  Turkifli  faddle^ 
Is  the  fpace  inclofed  by  thefe  four  proceffes,  and  is 
^ell  liamed»  The  eel  la  turcica  fupports  the  pituitary 
gbndj  aa  appendage  of  the  brain,  the  ufe  of  which  is 
Imkno^B.  -  The  carotid  arteries  •  rife  up  by  the  fides 
of  the  cella  turcica,  and  mark  its  fides  with  a  broad 
groovet  The  optic  nerves  lie  upon  a  groove  at  the 
fore  p&i>t  of  the  cella  turcica,  betwixt  the  two  anterior 
biynoid  p^ocefles }  and  fomecimes  the  two  anterior  p^o- 
beflbs  ftretch  backwards,  till  they  meet  tho  poflerior 
ones,  and  form  an  arch,  under  which  the  carotid  ar* 
tery  {>afle6.  Often  the  pofterior  clynoid.  knobs  cannot 
-be  fairly  diftinguiihed ;  fince,  in  many  (kulls,  they 
form  biit  one  broad  procefs. 

'  This  bone  has  alfo  its  cells,  for  all  that  part  which 
^e  call  the  body  of  the  bone,  all  the  cella  turcica^ 
that  fpace  which  is  betwixt  the  clynoid  procefles 
within  and  the  azygous  procefs  without,  is  hollowed 
into  one  large  cell,  divided  with  a  middle  partition. 
It  is  indeed  lefs  regular  than  the  other  cells;  it  is  fome- 
times  rery  large,  fometimes  it  is  not  to  be  found  j  it 
has  other  trifling  varieties,  which  it  were  idle  to  (le- 
fcribe.  As  it  communicates  with  the  sethmoid  cells, 
*it  probably  performs  one  office  with  them;  is  almoft  a 
continuation  of  then»,  fo  that  when  any  one  is  lefs  or 
awanting',  the  others  are  proportionally  larger. 
'    Vol.,  I.  .   G  HOLES 
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HOLES.-^The  fphenoid  bone  is  fo  placed  in  the 
very  centre  of  the  ikull,  that  its  holes  tranfmit  the 
principal  nerves  of  the  fkull,  and  it  bears  the  marks  of 
the  chief  arteries. 

1.  The  OPTIC  HOLES,  are  large^  round  holes»  juft  un- 
der each  anterior  clynoid  procefs.  We  trace  the  optic 
nerves,  by  a  large  groove  into  each  optic  hole ;  and 
an  artery  goes  along  with  them,  named  the  ophthalmic 
artery,,  about  the  fize  of  a  crow-quill,  twifting  round 
the  optic  nerve,  and  giving  arteries  to  the  eyelidst 
mufcles,  and  lachrymal  gland,  butmoft  efpedally  to 
the  ball  and  humours  of  the  eye  itfelf.  This  ocular 
or  ophthalmic  artery  comes  off  from  the  great  carotidj, 
while  it  lies  by  the  (ide  of  the  cella  turcica ;  and  it  is 
a  branch  again  of  this  ocular  artery,  which  goes  out 
upon  the  forehead,  forming  the  fuperciliary  notch^  or 
hole. 

2.  The  FORAMEN  LACERUM  is  next  lu  Order,  and  is 
fo  named,  becaufe  it  is  a  wide  flit.  The  foramen  la^ 
cerum  is  wide  near  the  fella  turcica,  grows  gradually 
narrower  as  it  goes  out  towards  the  temple,  till  it  ter- 
minates almofl:  in  a  flit.  The  upper  line  of  the  fora- 
men lacerum  is  formed  by  the  anterior  clynoid  pro* 
cefs,  extending  outwards,  iharp  and  flat :  And  this  is 
what  feme  have  chofen  to  difllnguifli  by  the  name  of 
TRANSVERSE  SPINOUS  PROCESS,  or  thc  little  wing  of 
Ingrafias,  who  had  obferved  it* 

The  nerves  of  the  fkuW  are  counted  from  before 
backwards.  There  are  nine  nerves  proper  to  thc 
flvull;  the  firfl:,  or  olfafkory  nerve,  perforates  the  cribri- 
form bone;  the  2d,  or  optic  nerve,  paflTes  through 
the  optic  hole }  the  3d^  the  4th,  part  of  the  5th,  and 
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ikht  whote  of  the  6th  pairs  of  the  nerves,  pafs  through 
this  foramen  lacerum,  or  wide  hole,  to  go  alfo  into 
the  eye.  The  optic  nerve  forms  the  proper  organ  of 
vifion.  The  fmaller  nerves  of  the  3d,  4th,  5th,  and 
6ch  pairs^  go  to  animate  its  mufcIeS)  with  the  trifling 
ezcegtlon  of  fome  fmall  twigs,  which,  palling  through 
Ac  orbit,  mount  upon  the  forehead,  or  go  downwards 
into  the.nofe. 

3.  The  FORAMEN  ROTUNDUM,  is  named  from  its 
h>und  fliape.  The  foramen  opticum  is  indeed  round, 
but  it  has  already  got  an  appropriated  name.  Now 
to  give  the  young  anatomift  a  regular  notion  of  thrs, 
and  of  the  next  hole,  we  muft  enumerate  the  branches 
of  the  5th  pair.  The  fifth  nerve  of  the  brain  is  as 
broad  as  the  little  finger,  and  lies  by  the  fide  of  the 
fdla  turcica^  where  ic  divides  into  three  lefTer  nerves, 

# 

whidi  are  called  brancjies  of  the  5ch  pair.     The  firft 
branch  of  the  5th  pair  is  deftined  for  the  eye ;.  the 
iecond  branch  of  the  5th  pair  for  the  upper  jaw ;  the 
third  branch  of  this  5th  pair  for  the  lower  jaw :  fo 
the  firft  branch  of  the  5th  pair  paffes  through  the 
foramen  lacerum  to  the  eye ;  the  fccond  branch  of 
the  5th  pair  pafles  through  the  foramen  rotundum  to 
the  upper  jaw  ;  the  third  branch  of  this  great  nerve 
pafles  through  the  foramen  ovale  to  the  lower  jaw ; 
«id  if  we  had  any'  faith  in  the  do£lrines  of  nervous 
Xympathy,  we  ihould  fay,  here  is  a  wide  fympathy 
provided  among  the  nerves  of  the  eye,  the  face,  and 

tile  lower  jaw. 

The  foramen  rotundum,  then,  is  a  hole  exaflly 
^und^  pretty  large,  opening  immediately  under  the 
inner  end  of  the  foramen  lacerum,  and  tranfmitting  the 
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fecond  branch  of  the  5th  pair  of  nerves  to. the  uppcf 
jaw. 

4.  The  FORAMEN  OVALE,  IS  an  oval  hole,  larger  thaii 
the  foramen  rotundum ;  about  half  an  inch  behind 
it }  and  tranfmitting  the  third  branch  of  >the  5th  pair 
to  the  lower  jaw. 

5.  The  FORAMENSPINALE,  OrS^INOUS  HOLE,  IS  2,  VetJ 

fmall  round  hole,  as  if  made  with  a  large  pin ;  is  in 
the  very  point  of  the  fpinous  procefs ;  is  one  third  of 
an  inch  behind  the  oval  hole,  and  tranfmits  the  fmall 
artery,  lefs  than  a  crow-quill,  which  conftitutes  the 
chief  artery  of  the  dura  mater,  viz.  that  artery  which 
makes  its  impreffion  upon  the  parietal  bone. 

6.  There  is  ftill  another  hole,  which  tranfmits  a  nerve; 
curious  in  this  refpedl,  that  it  is  not  going  out  froni 
the  fkull,  but  returning  into  it;  for  the  fecond  brantli 
of  the  5th  pair,' or  the  fuperior  maxillary  nerve,  fends 
a  fmall  branch  backwards,  which  having  come  with- 
in the  Ikull,  enters  the  temporal  bone,  and  goes  to  jofa 
itfelf  to  the  portio  dura  of  the  7  th  pair,  and  in  its  way 
gives  a  fmall  branch,  to  help  out  the  flender  begin- 
ning of  the  great  fympathetic  nerve.  This  retrograde 
branch  of  the  maxillary  nerve  gets  back  again  into 
the  fkull,  by  a  hole  which  is  found,  juft  under  the  root 
of  each  pterygoid  procefs,  whence  it  is  named  ptery- 
goid HOLE* ;  or  by  many,  is  named  after  its  difcover- 
er,  the  Vidian   holeI-     This  hole  is  almoll  hidden 

*  This  reiro  rade  twig,  is  the  little  nerve  which  peiforatcs  the 
08  petrofiim  6n  its  fore  part.     Hiic  page  7c. 

t  VIdus  Vidius,  a  profcflbr  of  Paris,  and  phyfician  to  Franc!* 
the  firll. 

under 


INDIVIDUAIs  BONES  OF  THE  SKULL.  85 

under  the  point  of  the  petrous  bone,  is  not  to  be  feen, 
but  in  the  feparatcd  boneSj  and  is  nearly  of  the  lize  of 
the  fpinous  hole. 

If  there  are  found  feme  minute  holes  about  the  fel- 
la turcica^  they  are  only  the  marks  of  fome  blood-veffels, 
^tering  the  bone  to  nourifli  it. 
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1  FfE  face  is  compofed  of  a  great  number  of  fmall 
bonei 9  which  arc  grouped  together,  under  the  com- 
mon name  of  upper  jaw.     There  are  fix  bones  on  ci- 
ther fide  of  the  face;  but  as  their  naincscoiild  convey 
no  diftinft  notion  of  the  ul'es,  forms,  or  places  of  thefc 
bones,  to  enumerate  them  were  but  wafle  of  time : 
they  have  indeed  futures,  and  their  futures  have  been 
very  regularly  enumerated ;  but  thcfe  bones  meet  each 
other  by  fuch  thin  edges,  that  no  indentation  nor 
proper  future  is  formed.     None  of  thefc  futures  run 
for  any  length,  or  are  of  any  note ;  therefore  I  have 
oaly  this  to  fay  concerning  the  futures  of  the  face, 
that  they  arc  acknowledged  to  be  purely  a  confc- 
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qucnce  of  the  oflification  having  begun  in  many 
points:  no  particular  defign  of  nature  has  been  fup-? 
pofed.  The  futures,  if  they  require  names,  are  to  be 
named  after  the  bones  \^'hich  they  unite. 

OSS  A  NASI. — The  oflfa  naii  arc  fmall  bones,  rathw 
thin,    hiaving  no  cancelh',    being  merely  firm  and 
condenfed  plates.     They  are  conve^f  outwardly,  fq 
that  the  two  together  form  nearly  an  arch.  They  arc 
oppofed  to  each  other  by  a  pretty  broad  furfs|f:e|  fo 
that  their  thin  arch  is  firm.    They  have  a  flat  rough 
furface,  by  which  they  are  laid  upon  the  rough  fur-' 
face  of  the  frontal  bone;  fo  that  there  alfo  their  canr 
nedion  is  flrong.     Tl^ey  are  ii^lofed  by  a  branch  of 
the  upper  jaw-bone,  which  flretching  upwards,  i$  mir 
nied  its  nafal  procefs :  and  they  lie  with  their  edge^ 
under  it  in  one  part,  and  above  it  in  another,  in  fuch 
a  way,  that  they  cannot  eafily  be  forced  in.     Laftly, 
their  lower  edge  is  rough,  for  tlie  firm  attachment  pf 
tlie  cartilages  of  the  nofe ;  and  their  loweft  point,  or 
that  where  the  bones  of  the  nofe  and  the  griftlei  of  the 
nofe  are  joined,  is  the  moft  prominent  point  (or  as  it 
is  vulgarly  called  the  bridge)  of  the  nofej  from  which 
conneQion^  notwlthftanding  its  firmnefs,  the  cartila- 
ges are  fometimes  luxated. 

Os  UNGUIS,  fo  named  from  its  being  of  the  fize  and 
ftape  of  a  nail ;  or  fometimes  named  the  os  lachry- 
MALE,  from  its  holding  the  du6l  v;hich  conveys  the 
tears,  is  that  thin  fcalc  of  bone  which  I  have  defcribcd 
as  belonging  to  tiic  os  aschmoidcs.  It  is  commonly  dc- 
fcribed  as  a  diftinft  bone;  it  is  a  thin  flat  bone,  a  fingle 
fcale,  without  any  cancelli ;  it  is  found  ia  the  inno* 

angle 
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angle  of  the  eye^  at  its  forepart,  and  juft  touching  the 
top  of  the  nofe ;  it  has  a  large  groove  in  it  for  holding 
the  lachrymal  lac  and  dud.    One  half  of  this  bone  is 
behind  the  groove,  smd  there  the  eye  rolls  upon  it. 
One  half  of  it  is  occupied  by  the  groove  for  the  nafal 
dud ;  and  the  other  fide  of  the  groove  is  formed  by  the 
rifing  branch,  or  nafal  procefs,  as  it  is  called^  of  the  up- 
per jaw-bone.    The  os  unguis  is  delicate,  and  eafily 
broken,  being  a;  thin  as  a  fheet  of  paper.    It  is  this 
bone  which  is  pierced  in  the  operation  for  the  fiftula 
lachrymalis ;  which  is  eafily  done,  almofl:  with  a  blunt 
fted  or  probe ;  and  the  chief  caution  is  to  keep  for-- 
irards,  fo  as  to  perforate  in  the  place  of  the  groove,  as 
that  will  lead  into  the  nofe,  and  not  behind  it,  which 
vould  carry  the  perforating  inftrument  into  the  aeth- 
moidal  finufes,  and  perhaps  wound  the  fpongy  bone. 

This  bone  feems  peculiarly  liable  to  caries,  which 
is  perhaps  the  nature  of  all  thefe  thin  bones ;  for  as 
they  have  no  marrow>  they  muft  depend  entirely  on 
their  periofteum,  which  they  are  no  fooner  robbed  of 
than  they  die. 

OSSA  MAXILLARIA  SUPERIOR  A.— The    UppCl*  jaW« 

bones  are  particularly  worthy  of  notice }  for  here  we 
find  all  that  is  curious  in  the  fisice,  even  to  its  fize  and 
fbape.  The  upper  jaw-bones  are  of  very  great  fize, 
forpiing  as  it  were  the  foundation  or  bafis  of  the  face* 
They  fend  a  large  branch  upwards,  which  forms  the 
fides  of  the  nofe ;  a  broad  plate  goes  backwards,  which 
forms  the  roof  of  the  palate ;  there  is  a  circular  projec- 
tion below,  which  forms  the  alveoli,  or  fockets  of  the 
teeth.  The  upper  jaw-bones  are  quite  hollow  within^ 
fimning  a  very  large  cavity,  which  is  capable  of  con- 
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taining  an  ounce  of  fluid  or  more.  The  fise  of  this  ca^' 

\ity  fcems  to  determine  the  height  of  the  cheek«-bone^ 

and  the  form  of  the  face  ;  and  the  difeafed   enlarge- 

nient  of  this  cavity  raifes  the  cheek-bone,  leflens  the 

eye,  and  deforms  the  face  in  a  very  extraordinary  de-:* 

grce. 

Thefe  proccflfcs,  and  this  cavity  of  the  bone,  are  ^hat- 

deferve  mod  particular  notice. 

J.  The  firll  is  the  nasal  process,  which  extend? 

upwards,  »to  form  the  fide  of  the  nofe.     It  is  arched 
outwards,  to  give  the  noftrils  Ihape.     Its  fides  fupport 
the  nafal  bones ;  and  the  cartilages  of  the  aide  nafi,  or, 
wings  of  the  nofe,  are  fixed  to  the  edges  of  this  pror- 
pefs, 

2.  A  plate  of  this  bone  is  called  the  orbitary  pro* 
cefs.  This  thin  plate  is  the  roof  of  the  great  cavity^4 
which  occupies  this  bone  entirely.  It  i$  at  once  as  a 
roof  to  the  antrum  maxillare  and  as  a  floor  for  the 
eye  to  roll  upon.  There  is  a  wide  groove  along  the 
upper  furface  of  this  plate,  in  which  the  chief  branch; 
of  the  upper  maxillary  nerve  lies :  And  this  branch, 
named  infra  orbitary  nerve  from  its  lying  thus  under 
the  eye,  comes  out  by  a  hole  of  the  jaw-bone  under 
the  eye,  which  is  named  infra  oibitary  hole.  And 
thus  the  nerve  appearing  upon  ihe  check,  is  the  chief 
nerve  of  the  face, 

3.  This  great  bone  is  the  bafis  upon  which  the 
cheek-Lone  Hands  ;  and  that  it  n)ay  have  a  firm  place, 
there  is  a  rough  and  (as  anatomifls  call  it)  fcabroug 
furface,  which  makes  a  very  firm  future  with  the  cheek- 
bone ',  and  as  thic  furface  lifcs  a  little,  it  is  named  the 
malar  prcccfs. 

4.  From 
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4.  From  the  lower  circle  of  this  bone,  there 
projects  a  femicircle  of  bone,  which  is  for  lodging  the 
teeth  of  the  upper  jaw.  This  circlq  of  bone  is  as  deep 
as  the  fangs  of  the  teeth  are  long*  And  it  may  be 
very  truly  named  a  procefs  (processus  alveolaris),. 
fin{:e  it  does  not  exift  in  the  foetus,  nor  till  the  teeth  be- 
gin to  be  formed ;.  fmce  it  grows  along  with  the  teeth 
and  is  abforbed  and  carried  clean  away  when  in  old 
age  the  teeth  fall  out.  The  fides  of  the  fockets  ia 
which  the  teeth  are  lodged  are  extremely  thin,  and 
furround  them  clofely.  The  teeth  are  fo  clofely  em- 
braced by  their  fockets,  and  we  are  fo  far  from  being 
poilefled  of  any  inflrument  by  which  they  can  be 
pulled  perpendicularly  out,  that  the  fockets  can  fel- 
dom  efcape  ;  they  are  broken  or  fplintered  in  perhaps 
one  of  four  extractions,  even  by  the  mofl  dexterous 
artifls  in  that  line. 

5.  The  PALATE  Process  is  a  plate  of  bone  which 
divides  the  nofe  from  the  mouth,  conftituting  the  roof 
of  the  palate,  and  the  floor  or  bottom  of  the  noftrilv 
This  plate  is  thinner  in  its  middle,  and  thicker  at  ei- 
ther edge :  thus,  it  is  thick  where  it  firft  comes  off 
from  the  alveolar  procefs ;  it  is  thin  in  its  middle ;  and 
it  is  again  thick  where  it  meets  its  fellow  of  the  oppo- 
fite  fide.  For  at  the  place  where  the  two  upper  jaw- 
bones meet,  the  palate  plate  Is  turned  upwards,  fo 
that  the  two  bones  are  oppofed  to  each  other  in  the 
middle  of  the  palate,  by  a  broad  flat  furface,  which 
cannot  be  feen  but  by  feparating  the  bones.  This  fur- 
face  is  fo  very  rough,  that  the  middle  palate  future 
almoft  refembles  the  futures  of  the  fkull ;  and  the  max- 
jllary  bones  are  neither  eafxly  feparated,  nor  eafily 

4  joined 
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joined  again.  This  meeting  of  the  palate  plates  by  a 
broad  furface,  makes  a  riling  fpine,  or  (harp  ridge  to« 
wards  the  noftrils  ;  fo  that  the  broadnefs  of  the  furfacc 
by  which  thefe  bones  meet,  ferves  a  double  purpofe  ; 
It  joins  the  bones  fecurely,  and  it  forms  a  fmall  ridge 
upon  which  the  fplit  edge  of  the  vomer,  or  partition  dF 
die  nofe,  b  planted.  Thus  we  find  the  palate  pUte 
of  the  maxillary  bones  conjoined ;  forming  almoft  the 
whole  of  the  palate,  while  what  are  properly  called 
die  palate  bones  form  a  very  fmall  (hare  of  the  back 
part  only.  As  thefe  thinner  bones  of  the  face  hava 
no  marrow,  they  are  nourifhed  by  their  periofteum 
only ;  tbey  are  of  courfe  perforata  with  many  finall 
holes.  A  great  many  minute  holes  are  found  along 
die  palate  plate,  about  the  place  of  the  fockets,  and 
indeed  all  over  the  maxillary  bones :  And  this  is  par«» 
dcular  in  the  palate,  that  the  hard  membrane  or  co« 
Tering  of  it,  is  fixed  to  the  bony  plate  by  many  rough 
tubercles,  and  even  by  finall  hooks,  which  are  eafily 

feen  in  the  dried  bone. 

6.  The  ANTRUM  MAXiLLARBiOr  cavity  of  the  jaw- 
bone, is  commonly  named  antrum  highmorianum, 
after  its  difcoverer  Highmore.  We  have  gone  round 
the  antrum,  on  all  its  fides,  in  defcribing  thefe  procefles 
of  the  bone  :  The  palate  plate  makes  the  floor  of  the 
antrum }  the  orbitary  procefs  makes  its  roof;  the  cheek, 
quite  up  from  the  fockets  of  the  teeth  to  the  lower 
part  of  the  eye,  forms  its  walls,  or  fides  ;  fo  that  when 
the  antrum  enlarges,  it  is  the  cheek  that  becomes  de* 
formed ;  and  when  we  defign  to  open  the  antrum, 
we  either  perforate  the  cheek,  or  pull  one  of  the 
teeth.  The  antrum  is  concave  towards  the  cheek,,  but 

it 
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if  has  a  flat  fide  towards  the  nofe;  it  is  divided  froni 

the  cavity  of  the  noftrii  by  a  flat  and  very  thin  plate 

of  bone ;  it  feems  in  the  naked  {kull  to  have  a  very 

wide  opening,  and  the  lower  fpongy  bone  is  hung  by 

a  finall  hook  upon  the  edge  of  this  thin  feptum^ 

which  divides  the  antrum  from  the  nofe ;  but  in  the 

ikull,  covered  with  m  foft  parts^  we  find  the  antrum 

almoin  clofed  by  a  membrane  which  flretches  over  the 

opening,  and  leaves  but  one  or  two  very  finall  holes 

of  the  fize  of  the  fmalleft  pea,  by  which,  perhaps, 

the  reverberation  of  found  in  the  antrum  is  more 

efie&ual  in  raifing  the  voice,   and  by  i^ch  fioiaU 

hole,  the  mucus,  which  is  fecreted  in  the  antnmiy 

drops  out  into  the  nofe.    The  cavity  of  the  antrom^ 

like  the  inner  furfaces  of  the  noftrils,  is  covered  with 

a  membrane,  and  is  bedewed  with  mucus ;  and  the 

mucus  drops  more  or  lefs  freely  in  various  pofitions  of 

the  head.    Sometimes  by  cold  or  other  accidents,  io* 

flammations  and  fwelUngs  of  the  membrane  come 

on  ;  the  holes  are  clofed ;  the  drain  of  matter  is  fup^ 

prefled  and  confined  within,  and  the  cheek  fwelb:^ 

Perhaps  there  may  be  fome  particular  dileafe  of  the 

membrane  with  which  the  cavity  is  lined,  or  of  the 

bone  itfelf ;  in  one  way  or  other,  difeafes  of  this  ca- 

idty,   and  cq][ledions  of  matter,   dreadful  pain  and 

caries  of  the  bone  are  very  frequent ;  then  the  chedc 

lilies ;  the  face  is  irrecoverably  deformed ;  ibmetimes 

the  matter  makes  its  way  by  the  fides  of  the  teeth^ 

cr  at  laft,  it  burfts  through  the  bones,  makes  an  ulcer 

in  the  cheek ;  and  then  there  is  a  natural  cure,  but 

flow  and  uncertain.    There  is  no  very  fure  mark  of 

fhis  difeafe }  it  may  be  known  by  an  attentive  retro- 

fpea 
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.fped  of  all  ihe  circumflaaces.  The  difeafe  is  not  to  bQ 
eafily  nor  certainly  difcovered ;  but  a  very  long   co»- 
tinucd  toothach,   an   uncommon  degree  of  pain,  or 
greater  aiFe£iion  of  the  eye,  with  a  fwelUng  and  red^. 
nefoj  and  gradual  rifing  of  the  cheek,  are  vefy  fufpi- 
cious  figns.     The  pulling  of  the  fecond  or  third  of 
the  grinding  teeth^  often  brings  a  fplinter  away  with 
it,  which  opens  a  road  for  the  matter  to  flow ;  op  \ 
ibQUgh  there  be  no  breach  of  the  fockct,  often  the 
confined  matter  follows  the  teeth,  becaufe  not  unfre- 
iqueatly  the  longer  fangs  of  the  grinders  naturally 
penetrate  quite  into  this  cavity  of  the  jaw :  if  the  mat- 
ter fhould  not  flow,  the  floor  of  the  antrum  is  eafily 
perforated,  by  introducing  a  fliarp  ftillet  by  the  focket 
.  of  the  tooth  that  is  pulled.     The  flow  of  the  matter 
gives  relief,  and  injeftions  of  various  medicines  com- 
.plete  the  cure.     But  as  this  opening  is  fomelimes  a 
'  *.cure,  it  is  fometimes  alfo  a  difeafe ;  for  the  breaking 
of  a  focket,  fometimes  opening  a  way  into  this  an- 
•truni,  there  follows  inflammation  of  its  internal  furfacc, 
.  a  runjiiDg  of  matter,  and  fometimes  caries  of  the  bone^ 
Holes. — The  holes  of  the  jaw-bone  are  two  only  : 
I.  The   iNFRA-oRBiTARY  hole,  for  tranfmitting  the 
infra-orbitary  ners^e  from    the  bottom    of  the  eye, 
comes  along  under  the  eye  in  a  bony   groove,  and 
makes  generally  one  large  round  hple  on  the  cheek, 
juft  under  the  margin  of  the    orbit,    or   fometimes 
the  Jierve  divides  and  makes  two   fmaller  holes  in 
its  paflagc  upon  the  check;  and,   2.  A  hole  in  the 
palate  plate,    which  belongs  equally  to  each  of  the 
palate  bones ;  for  it  is  betwixt  the  two  bones  in  the 
forepart,   or  beginning  of  the  palate  future  behind 

the 
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Ae  two  firft  cutting  teeth.  ,  This  hole  is  named  Fd^ 
RAMFN  iNCTSivuM,  as  Opening  jufl  behind  the  in(x(ive 
or  cutting  teeth ;  or  it  is  named  anterior  PALATiNB 
HOLE,  to  diftinguifli  it  from  one  in  the  back  df  the 
palate :  This  hole  is  large  enough  to  receive  the  pidHrt 
of  a  quill;  it  is  fmgle  towards  the  mouth;  but  to- 
wards the  nofe,  it  has ,  two  large  openings,  one  oj^* 
ing  diftinftly  into  each  noftril. 

3.  But  it  will  be  well  to  explain  here  a  third  tiole; 

ttrhich  is  common  to  the  maxillary  with  the  pr6p6i^ 

palate  bones.    It  is  formed  on  the  back  part  of  th^ 

palate  (one  on  either  fide),  in  the  future  which  Joins 

the  palate-bones  to  the  jaw  bones :  It  is  named  pos^ 

t£i.ioR  PALATINE  HOLE  t  It  is  as  Urge  as  the  ihtcriof 

palatine  hole,  but  it  ferves  a  much  more  important 

pnrpofe }  for  the  upper  maxillary  nerve  fends  a  large 

branch  to  the  palate,  which  branch  comes  down  be-^ 

hind  the  back  of  the  noftril,  perforates  the  back  of 

the  palate,  by  the  pofterior  palatine  hole,  and  tfien 

goes  forvrard  in  two  great  branches  along  the  palate^ 

'f  hu8  the  chief,  or,  we  might  fay,  the  only  nerves  of 

the  palate  come  down  to  it  through  ihefe  pofterior 

{>alatine  holes ;  but  the  ufe  of  the  anterior  palatine 

hole  is  a  problem  ftill ;  for  we  cannot  belFeve  that  fo 

great  a  hole,  fo  very  regular,  and  fo  curioufly  divided, 

fo  as  to  open  into  the  two  noftrils,  can  be  quite  ufe- 

lefs ;  yet  the  meaiiing  of  this  hole  has  never  been  ex* 

plained.     It  looks  almoft  as  if  it  were  merely  defigned 

for  giving  the  foft  palate  a  furer  hold  upon  the  bone ; 

for  no  dufts  have  been  found  opening  into  the  palate 

from  the  nofe ;  nor  any  glands  with  their  dufts  fcatcd 

here ;  nor  any  nerves  paffing  either  from  the  nofe  to 

the 


the  palate^  or  from  the  palate  to  the  nofe ;  nor  any  tf» 
tery,  except  one  of  the  moft  trifling  fize.  In  ihorCf 
anatomifts  having  fought  with  care  for  any  thing  that 
might  explain  its  ufe,  have  dill  found  nothing  but  the 
bard  membrane  filling  up  the  anterior  hole* 

The  whole  furfaqe  of  the  bone  which  forms  the  an* 
tram,  is  perforated  with  frequent  fmall  holes,  efpecially 
towards  its  back  part,  tranfmitting  fmall  arteries  and 
nerves  to  the  teeth ;  and  the  back  of  the  antrum 
forms  With  the  orbitary  part  of  the  fphenoid  bone  a 
fecond  foramen  lacerum  for  the  eye;  an  irregular 
opening  towards  the  bottom  of  the  focket,  which  is 
for  the  accumulation  of  fat^  not  for  the  tranlmiflion 
of  nerves ;  and  it  is  from  the  wafling  of  this  fat,  taken 
back  into  the  fyftem,  that  the  eye  finks  fo  remarkably 
in  fevers,  confumptions,  and  fuch  other  difeafes  as 
wafle  the  body. 

The  OSSA  PALATI,  or  PALATE  BONES— are 
very  fmall,  but  have  fuch  a  number  of  parts,  and 
fuch  curious  connexions  as  are  not  eafily  explained. 
They  feem  to  eke  out  the  fuperior  maxillary  boneSf 
fo  as  to  lengthen  the  palate,  and  complete  the  noftrils 
behind :  they  'even  extend  upwards  into  the  focket^ 
fo  as  to  form  a  part  of  its  circle ;  although,  in  looking 
for  them  upon  the  entire  fkuU,  all  thefe  parts  are  fo 
hidden,  that  we  fhould  fuppofe  the  palate  bones  to  be 
of  no  greater  ufe  nor  extent  than  to  lengthen  the  palate 
a  little  backwards. 
'    The  parts  of  the  palate  bone  are  thefe : 

I.  The  PALATAL  PLATE,  or  proccfs  of  the  palate 
bone,  whence  it  has  its  name,  lies  horizontal  in  the 

fame 


OP  TH£  FACE  AND  JAWS.  95 

fame  level  "with  the  palatal  procefs  of  the  jaw*bone, 
which  it  refembles  in  its  rough,  and  fpinous  furface  ; 
in  its  thinnefs ;  in  its  being  thinner  in  the  middle^  and 
thicker  at  either  end ;  in  its  being  oppofed  to  its  fel- 
low by  a  broad  furface,  which  completes  the  middle 
PAL  ATS  SUTURE ;  and  it  is  connededwith  the  palate 
procefs  of  the  jaw,  by  a  future  refembling  that  by 
which  the  oppofite  bones  are  joined ;  but  this  future 
going  acrofs  the  back  part  of  the  palate,  is  named 
the  TRANSVERSE  PALATE  SUTURE.  Whcre  the  two  pa^ 
late  bones  are  joined,  they  run  backwards  into  an 
acute  point ;  on  either  fide  of  that  middle  point,  they 
make  a  femicircular  Une,  and  again  run  out  into  two 
points  behind  the  grinding  teeth  of  each  fide.  By  this 
figure  of  the  bones,  the  back  line  of  the  palate  has  a 
fcoUoped  or  waved  form.  The  velum  palati,  or  cur- 
tain of  the  palate,  is  a  little  arched,  following  the  ge- 
neral line  of  the  bones ;  the  uvula  or  pap  hangs  ex- 
a&Iy  from  the  middle  of  the  velum,  taking  its  origin 
from  the  middle  proje&ing  point  of  the  two  bones ; 
and  a  finall  mufcle,  the  azygus  uvulae,  runs  down  in 
the  middle  of  the  velum^  taking  its  origin  from  this 
middle  point. 

a«  The  fmall  projeding  point  of  the  palate  bone, 
juft  behind  the  laft  grinding  tooth,  touches  the  ptery- 
goid procefs  of  the  fphenoid  bone;  it  is  therefore  named 
the  PTERYGOID  PROCESS  of  the  palate  bone }  but  it  is 
lb  joined  with  the  pterygoid  procefs  of  the  fpenoidal 
bone,  that  they  are  not  to  be  diftinguifhed  in  the  en- 
tire ikull.  llie  poflerior  pterygoid  hole^  or  third  hole 
of  the  palate,  is  jull  before  this  point. 

3.  The 
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3.  The  NASAL  PLATE  OF  PROCESS,  IS  a  thin  arid  iingt^ 
plate ;  rifes  perpendicularly  upwards  from  the  palate  J 
lies  upon  the  fide  and  back  part  of  the  noftrils,  fo  as  to 
form  their  opening  backwards  into  the  throat ;  it  is  fo 
joinedi  to  the  up^t  jaw-bone,  that  it  lies  there  like  a 
founding-board  upon  the  fide  of  the  antrum  Highmo- 
rianum,  and  completes  thit  cavity  forming  the  thia 
partition  betwixt  it  land  the  riofe. 

4.  This  niafal  procefs  extends  thus  up  from  the  back 
wch  of  the  palate  to  the  back  part  of  the  orbit ;  and 
though  the  nafal  plate  is  very  thin  and  delicate  in  its 
whole  length,  yet,  where  it  enters  into  the  orbit,  it 
is  enlarged  into  an  irregular  kind  of  knob  of  a  triaft- 
^gttlar  form.  This  knob  is  named  its  orbItary'pro- 
CEss ;  or,  as  the  knob  has  two  faces*  looking  two  ways 
in  the  orbit,  it  is  divided  fometimes  Cas  by  Monro  the 
father)  into  two  orbitary  procefles,  the  anterior  and 
pofterior  5  the  anterior  one  is  the  chief.  This  orbitary 
procefs,  or  point  of  the  palate  bone,  being  triangular, 
very  fmall,  and  very  deep  in  the  focket,  is  not  eafily 
difcovered  in  the  entire  (kull. 

5.  This  orbitary  procefs  is  mofi:  commonly  hollow 
or  cellular,  and  its  cells  are  fo  joined  to  thofe  of  the 
fphenoid  bone,  that  it  is  the  palate  bone  that  fhuts 
the  fphenoid  cells,  and  the  fphenoid  and  palatine 
CELLS  of  each  fide  conftitute  but  one  general  cavity. 

The  OSS  A  SPONGIOSA,  orTURBINATA,  11^- 
FERIOR  A,  are  fo  named,  to  difiinguirti  them  from  the 
upper  fpongy  bones,  which  belong  to  the  os  aeth- 
nioides  j  but  thefe  lower  fpongy  bones  are  quite  dif* 

tindlj 
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tiTx£^,  formed  a  patt,  aiid  connected  in  a  vety  flight 
'Waty  with  the  upper  jaw-bones. 

TThe  osffA  siPONGioSA  iN^ERidRAj  al"e  two  bones, 

vich  rolled  or  convoluted  ;  very  fpongy  ;  of  a  light 

fcaly  appearance,  with  holes  and  an  appearance  of 

Jtwork  rcfembling  the  fponginefs  of  puffed  pafte,  fo 

^t  they  arc  exceedingly  light.    They  lie  rolled  up  in 

^  lower  part  of  the  nofe  ;   are  particularly  large  in 

sq> ;  are  eafily  feen  either  in  the  entire  fubjeft,  or  In 

c  naked   flcull.     Their  point  forms  that  prrjeftion, 

is  touched  with  the  finger  in  picking  the  nofe  ; 

d  from  that  indecent  practife,  very  often  ferious  con- 

^^cjuences  arife,  for  in  many  inftances,  polypi  of  the 

*^^wer  rpohgy  bbnes,    which  can  be  fairly  traced  to 

*^Virts  of  this  kind,  grow  fo,  as  to  extend  down  the 

^^roat,  caufmg  fuffocation  and  death. 

One  membrane  conftitutes  the  univerfal  lining  of 
*lie  cavities  of  the  nofe,  and  the  coverings  of  all  the 
Jpongy  bones.    This  continuity  of  the  membrane,  pre- 
Vents  our  fefeing  in  the  fubjeft,  how  flightly  the  fpon* 
gy  bones  are  hung  ;   but  in  the  bare  and  differed 
Ikully  we  find  a  neat  fmall  hook  upon  the  fpongy  bone. ' 
by  which  it  is  hung  upon  the  edge  of  the  antrum 
ixiaxillare ;  for  this  lower  fpongy  bone  is  laid  upon  the 
fide  of  the  atitrum  fo  as  to  help  the  palate  bone,  in 
dofing  or  covering  that  cavity  from  within.     One 
BND  of  the  ^ngy  bone,  rather  more  acute,  is  turn- 
ed towards  the  opening  of  the  noftril,  and  covers  the  . 
end  of  the  lachrymal  dud :  the  other  end  of  the  fame 
bone>  points  backwaxds  towards  the  throat.     The 
curling  plate,  haogs  down  into  the  cavity  of  the  nof- 
VoL.  I.  H  tril. 


9$  tT  THE  BONES 

tril,  with  Its  arched  fide  towards  the  nofe.  This  fpon- 
gy  bone  differs  from  the  fpongy  procefs  of  the  aeth- 
moid  bone,  in  being  lefs  turbinated  or  complex ;  in 
having  no  cells  connected  with  it ;  and  perhaps  it  is  lefs 
direftly  related  to  the  organ  of  fmell.  If  polypi  arife  . 
from  the  upper  fpongy  bone,  we  can  ufe  lefs  freedom^ 
and  dare  hardly  pull  them  away,  for  fear  of  injuring 
the  cribriform  plate  of  the  aethmoid  bone  :  we  are  in- 
deed not  abfolutely  prohibited  from  pulling  the  polypi 
from  the  upper  fpongy  bone :  but  we  are  more  at  eafe, 
in  pulling  them  from  the  lower  one,  fince  it  is  quite 
an  infulated  bone.  When  peafe,  or  any  fuch  foreign 
bodies,  are  detained  in  the  nofe,  it  mufl  be  from  their 
fwelling,  and  being  detained,  among  the  fpongy  bones. 
The  fpongy  bones  are  not  abfolutely  limited  in 
their  number  :  there  is  fometimes  found  betwixt  thefe 
two,  a  third  fet  of  fmall  turbinated  bones,  commonly 
belonging  to  the  cethmoid  bone. 

VOMER. — The  nofe  is  completed  by  the  vomer, 
which  is  named  from  its  refemblance  to  a  plough- 
fhare,  and  which  divides  the  two  noftrils  from  each 
other.     It  is  a  thin  and  flendcr  bone,  confiding  evi- 
dently of  two  plates  much  compreffed  together ;  very 
denfe  and  ftrong,  but  ftill  fo  thin,  as  to  be  tranfparent. 
The  two  plates  of  which  the  vomer  is  compofed,  fpHt 
or  part  from  each  other  at  every  edge  of  it,  fo  as  to 
form  a  groove  on  every  fide.     i.  On  its  upper  part,  or 
as  we  may  call  it,  its  bafe,  by  which  ic  flands  upon  the 
Ikull,  the  vomer  has  a  wide  groove,  receiving  the  pro- 
jefting  point  of  the  xthmoid  and  fphanoid  bones  :  thus 
it  ftands  very  firm  and  fecure,  and  capable  of  refilling 

very 
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(r6ry  violent  blows.  2.  Upon  its  lower  part,  its  groove  is 
.narl-ower,  and  receives  the  rifmg  line  in  the  middle  of 
the  palate  plate,  where  the  bones  meet,  -to  form  the 
palate  future.     At  its  fore- part,  it  is  united  by  a  rag- 
ged furface,  and  by  fomething  like  a  groove,  to  the 
middle  cartilage  of  the  nofe  ;  and  ^s  the  vomer  re- 
oaves  the  other  bones  into  its  grooves^  it  is,  in  a  man- 
xi'er,   locked  iii  on  all  fides :  it  receives  fupport  and 
firength  from  each  ;  and  if  the  vomer  and  its  cartilage 
ftould  feem  too  flender  a  fupport  for  the  fabric  of  the 
mo(e,  let  it  be  remembered,  that  they  are  all  firmly 
conneded,  and  covered  by  one  continuous  membrane, 
^hich  is  thick  and  (Irong,  and  that  this  is  as  a  perio*- 
ileum,  or  rather  like  a  continued  ligament,  which  in* 
creafes  greatly  the  thicknefs  and  the  ftrength  of  every 
one  of  thefe  thin  plates.     The  vomer,  in  almoft  every 
fubjedl,  bisnds  much  towards  one  or  other  noftril,  fo 
as  fometime^  to  occafion  no  fmall  apprehenfion,  when 
it  happens  to  be  firft  obferved. 

OS  MAL^,  or  the  bone  of  the  cheek,  is  cafily 
known,  and  is  a  very  unimportant  one.  It  is  that  large 
iquare  bone  which  forms  the  cheek  :  it  has  four  diftinft 
points,  which  anatomifts  have  chofen  to  demonftrate, 
with  a  very  fuperfluous  accuracy,  i.  The  upper  or-* 
ilTARY  procefs  ftands  higheft,  running  upwards  to 
form  part  of  the  focket,  the  outer  corner  of  the  eye, 
and  the  (harp  edge  of  the  temple.  2.  The  infirior 
ORBiTARY  PROCESS,  which  IS  juft  oppofitc  to  this,  fgrnii- 
ing  the  lower  part  of  the  orbit,  and  the  edge  of  the 
cheek.  3.  The  maxillary  process,  is  that  broad  and 
rough  furface,  by  which  it  is  joined  to  the  upper  jaw- 

H  2  bone. 
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bone.  4.  There  is  another  procefs,  the  beft  entitled  to 
the  name  of  procefs,  becaufe  it  (lands  out  quite  infulated, 
and  goes  outwards '  and  backwards  to  unite  with  the 
temporal  bone,  in  forming  the  zygoma  or  temporal  arch^ 
it  is  named  the  ZYGOMATIC  PROCESS.  5.  That  plate, 
which  goes  backwards  to  form  the  floor  of  the  orbit,  is 
named  the  internal  orbitary  process.  This  bone 
has  no  holes,  except  fuch  minute  ones  as  tranfmit  af- 
ter ies>  merely  for  the  nourilhment  of  the  bone  itfelf. 

OS  MAXILLiE  INFERIORIS.— The  lower  jaw- 
bone, is  likened  to  a  h ^rfe-fhoe^  or  to  a  crefceot,  or  to 
the  letter  U»  though  we  need  be  under  no  anxiety 
about  refemblances  for  a  form  fo  generally  known. 
There  is  fach  an  infinite  complication  of  parts  for- 
rotrnding  the  jaw,  of  glands,  mufcles^  blood-veflels, 
and  nerves,  that  it  were  endlefs  to  give  even  the  flight^ 
ell  account  of  thefe.  They  fball  be  refer ved  each  for 
its  proper  place,  while  I  explain  the  form  of  the  lower 
jaW,  in  the  moH:  fimple  and  eafyway. 

1 .  The  fore  part,  or  chin,  is,  in  a  handfome  and 
manly  face,  very  fquare ;  and  ihis  portion  is  marked 
out  by  this  fquarenefs,  and  by  two  fmall  holes,  one  on 
cither  fide,  by  which  the  nerves  of  the  lower  jaw  come 
out  upon  the  hce. 

2.  The  bafe  of  the  jaw,  is  a  ftraight  and  even  fine, 
tcrminatii^g  the  eu:*ine  of  the  face.  Ic  is  diilinfUy 
traced  all  alcng.  from  the  firfl  point  of  the  chin« 
backwards  to  the  angle  of  the  jaw.  Fradures  of  this 
bt>Re  are  aiways  more  or  iefs  traafvrrfe,  and  are  eafily 
hnown  by  the  ful  irg  down  cf  cne  part  of  this  even 

iif,  .icJ  by  tcclir-g  ihe  craihhig  bones  when  the  fal- 
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Icn  part  is  raifed.  Such  fraftures  happen  from  blows 
or  fells ;  but  not  by  pulling  teeth,  for  the  fockets  of 
the  teeth  bear  but  a  fmall  proportion  to  the  reft  of 
the  jaw ;  even  in  children  this  cannot  happen,  for  in 
them  the  teeth  have  no  roots,  and  have  no  hold  nor 
dangerous  power  over  the  jaw.  Though  (as  I  have 
(aid)  the  fockets  often  fuffer,  the  jaw  itfelf  never 
yields. 

3.  The  angle  of  the  jaw,  is  that  corner  where  the 
bafe  of  the  jaw  ends,  where  the  bone  rlfes  upwards,  at 
right  angles,  to  be  articulated  with  the  head.  This 
part  alfo  is  eafUy  felt,  and  by  it  we  judge  well  of  the 
fituation  of  veins,  arteries,  and  glands,  which  might  be 
in  danger  of  being  cut,  in  wounds  or  in  operations. 
There  are  two  proceffes  of  the  jaw,  of  particular  im- 
portance, the  coronoid  or  horn  like  procefs,  for  the  in- 
fertion  of  its  ftrong  mufcles,  efpecially  of  the  temporal 
mufcle,  and  the  condyloid  or  hinge  procefs,  by  which 
it  is  jointed  with  the  temporal  bone. 

4.  The  CORONOID  PnocESS,  named  from  its  refem- 
blance  to  a  horn,  is,  like  the  reft  of  the  jaw-bone,  flat 
on  its  fides,  and  turned  up  with  an  acute  angle,  very 
fliarp  at  its  point,  and  lying  exa&ly  under  the  zygoma, 
or  temporal  arch.     The  temporal  mufcle  runs  under 
this  arch,  and  lays  hold  on  the  coronoid  procefs ;  not 
touching  it  on  one  point  only,  but  grafping  it  on  eve- 
ry  fide,  and  all  round.      And  the  procefs  is  fet  fo  far 
before  the  articulation  of  the  jaw,  that  it  gives  the 
mufcle  great  power.     This  procefs  is  fo  defended  by 
the  temporal  arch,  and  fo  covered  by  mufcles,  that  it 
cannot  be  felt  without. 
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5.  The  coNDYLojD  p:roces5,  or  the  articulating  pror 
eels  of  the  jaw,'  is  behind  this,  and  is  formed  by  th^ 
body  of  the  bone  turned  pp  at  its  angle.  This  alfo  is 
of  the  fame  flat  form  with  the  reft  of  the  jaw.  Th^ 
condyle,  or  joint  of  the  jaw-bone,  is  placed  upon  thp 
top  of  this  rifmg  branch.  The  condyle,  or  articula- 
ting head,  is  not  round,  bv|t  flat,  of  a  long  form,  and  fee 
acrofs  the  branch  of  the  jaw.  This  articulating  prQ- 
cefs  is  ^-eccived  into  a  long  hollo>Y  of  the  temporal 
bone,  juft  under  the  root  of  the  zygomatic  procefs ;  fo 
that  by,  the  long  form  of  the  condyles,  and  of  the  ca- 
vity into  which  it  is  received,  this  joint  is  j^  mere  hinge, 
not  admitting  of  lat»:ral  nor  rotatory  motions,  at  lej^ft 
of  no  widrr  lateral  motions  than  thofe  which  are  ne- 

•  •  • 

ceflary  in  grinding  the  food  ;  but  the  hinge  of  the  jaw 
is  a  complex  and  very  curious  one,  which  (hall  be  ex- 
plained in  its  proper  placet 

6.TheALV£OLAR  PROCESS,  orthelong  range  offockets 
for  the  teeth,  refembles  that  of  the  upper  jaw.  'J  he 
jaw,  as  the  body  grows,  is  flowly  increafing  in  length, 
and  the  teeth  are  added  in  proportion  to  the  growth 
of  the  jaws.  When  the  jaws  have  acquired  their  full 
fize,  the  fockets  are  completely  filled  j  the  lips  are  ex- 
tended, and  the  mouth  is  truly  formed.  In  the  de« 
dine  of  life,  the  teeth  fall  out,  and  the  fockets  are  re- 

• 

abforved,  and  carried  clean  away,  as  if  they  had  never 
been ;  fo  that  the  chin  projefts,  the  cheeks  become 
hollow,  and  the  lips  fall  in,  the  fureft  marks  of  old 

age. 

The  fucceflTive  changes  of  the  form  of  the  jaw  are 

worthy  of  being  mentioned  once  more ;  firft.  That  in 

the  child,  the  jaw  confifts  of  two  bones,  which  are  join- 
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cd  flightly  together  in  the  chin.  This  joining,  or  fym- 
pfiyfis,  as  it  is  called,  is  eafily  hurt,  fo  that  in  preterna- 
tular  laboyrs  it  is,  according  to  the  common  method  of 
pulling  by  the  chin,  always  in  danger,  and  often  bro^ 
ken.  During  childhood  the  proceffes  are  blunt,  and 
ibort,  do  not  turn  upwards  with  a  bold  and  acute  anr 
gle,  but  go  off  obliquely  from  the  body  of  the  bone. 
The  teeth  are  not  rooted,  but  flicking  fuperficially  in 
the  alveolar  procefs ;  and  another  fet  lies  u^er  them^ 
ready  to  pufh  them  from  the  jaws. 

Secondly,  That  in  youth,  the  alveolar  procefs  is  ex- 
tending, the  teeth  are  increafing  in  number.  The  coro- 
noid  and  articulating  proceffes  are  growing  acute  and  ' 
large,  and  are  fet  off  at  right  anglesTrom  the  bone.  The 
teeth  are  now  firmly  rooted  ;  for  the  fecond  fet  has 
come  tip  from  the  fubftance  of  the  jaw.  . 

Thirdly,  In  manhood,  the  alveolar  procefs  is  ftiU  more 
elongated.  The  dentes  fapientis  are  added  to  tht 
number  of  the  teeth  ;  but  often,  by  this,  the  jaw  is 
too  full,  and  this  lad  tooth  coming  up  from  the  back- 
moft  part  of  the  alveolar  procefs  in  either  jaw,  ic 
fametimes  happens,  that  the  jaw  cannot  eafily  clofe  ; 
the  new  tooth  gives  pain  j  it  either  corrupts,  or  it  needs 
to  be  drawn. 

Fourthly,  In  old  age,  the  jaw  once  more  falls  flat ;  it 
ihrinks  according  to  the  judgment  by  the  eye,  to  half 
its  fize ;  the  fockets  are  abforbed,  and  conveyed  away  ; 
and  in  old  age  the  coronoid  procefs  rifes  at  a  more 
acute  angle  from  the  (kull,  and  by  the  falling  do^n  of 
the  alveolar  procefs,  the  coronoid  procefs  feems  increa- 
sed in  length. 

H  4  HOLES- 
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HOLES. — The  holes  of  the  lower  jaw-bone, ar^ 
chiefly  two.  '   • 

I .  A  LARGE  HOLE  OH  the  mncrfide,  and  above  the  anx 
gle  of  ihe  jaw,  jufl  at  the  point  where  thefe  two  branches^ 
the  condyloid  and  the  coronoid  procefTes  part.  ^  wide 
groove  from  above  4ownward$,  leads  to  the  hole  ;  and 
thp  hole  is,  as  it  were,  defended  bya  fma}I  point,  or  pikei 
of  bone,  rifing  up  from  its  margin*  This  is  the  qreat 
HOLE  for  jjflmitting  the  Low£R*MAx;kLLARY  nerve  into 
the  hollow  of  the  jav^,  where  it  goes  round  within  the 
circle  of  the  jjaw,  difliributing  its  nerves  to  all  the  teeth. 
But  at  the  point  where  this  chief  branch  of  the  nerve 
goes  down  into  the  jaw,  another  branch  of  the  nerve 
goes  forward  to  the  tongue.  And  2fs  nerves  make  aa 
impreilion  as  deep  as  that  of  arteries  in  a  bone,  we  find 
here  two  grooves,  firfl:}  One  marking  the  place  of  the 
great  nerye,  ^s  it  advances  towards  its  hole  ;  and,  fe* 
condly,  A  fmaller  groove,  n^arking  the  courfe  of  the 
lelTcr  branchy  as  it  leaves  the  trunk,  and  pafTes  this  hole 
to  go  forward  to  the  tongue. 

Along  with  this  nerve,  the  lower  maxillary  artery, 
a  iarge  branch,  enters  alfo  by  the  hole ;  and  both  the 
nerve  and  the  artery,  after  having  gone  round  the  ca-* 
nal  of  the  jaw,  emerge  again  upon  the  chin. 

^.  The  fecond  hole  of  the  lower  jaw  is  that  on  the 
fide  of  the  chin,  about  an  inch  from  the  point  which 
permits  the  remains  of  the  great  nerve  and*artery  (al- 
;noft  expended  upon  the  teeth)  to  come  out  upon  the 
chin  ;  it  is  named  the  m^^ntal  hoij-. 
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The  spine. 

1  ii£  fpine  is  fo  n^mcd  from  certain  projefting  points 
j)f  each  bone,  which  ftanding  outwards  in  the  back, 
form  a  continued  ridge ;  and  the  appearance  of  con- 
tinuity is  fo  complete,  that  the  whole  ridge  is  naqied 
fpine,  which  in  common  language,  is  fpoken  of  as  a 
£ngle  bone.  This  long  line  confifls  of  twenty-four 
(diftin&  bones,  napied  vertebrae^  from  the  Latin  yertere, 
to  turn.  They  conduft  the  fpinal  marrow,  fecure 
from  harm  the  whole  length  of  the  fpine  ;  and  fup- 
port  ii^c  whole  weight  of  the  trunk,  head  and  arms ; 
they  perform  at  certain  points,  the  chief  turnings 
and  bendings  of  the  body ;  and  do  not  fuffer  under 
the  longeft  fatigue,  or  the  greateft  weight  which  the 
Jimbs  can  bear.  Hardly  can  any  thing  be  more  beau- 
tiful or  furprifmg  than  this  mechanifm  of  the  fpine, 
where  nature  has  eftabliflied  the  mod  oppofite  and  in- 
confiftent  fun£Uons  in  one  fet  of  bones ;  for  thefe  bones 
are  fo^  free  in  motion,  as  to  turn  continually,  yet  fo 
ftrong  as  to  fi^pport  the  whole  weight  of  the  body  j  and. 

fo 
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fo  flexible  as  to  turn  quickly  in  all  directions,  yet  (b 
fteady  within,  as  to  contaiin  and  defend  the  mod  ma-i 
terial  and  the  moft  delicate  part  of  the  nervous  fy- 
Aem. 

The  vertebrae  are  arranged  according  to  the  neck» 
back,  and  loins,  and  the  number  of  pieces  correfponds 
with  the  length  of  thefe  divifions.  The  vertebrae  of 
the  LOINS  are  five  in  number,  very  large  and  ftrong, 
and  bearing  the  whole  weight  of  the  body.  Their 
proceffes  ftand  out  very  wide  and  free,  not  entangled 
with  each  other ;  and  perform  the  chief  motions  of 
the  trunk.  The  vertebrae  of  the  back  are  twelve  in 
number.  They  alfo  are  big  and  ftrong,  yet  fmaller 
than-  thofe  of  the  loins  j  their  proceflfes  are  laid  over 
each  other ;  each  bone  is  locked  in  with  the  next,  and 
embarraffed  by  its  conneflion  with  the  ribs ;  this  is 
therefore  the  fteadieft  part  of  the  fpine,  a  very  limited 
motion  only  is  allowed.  The  vertebrae  of  the  n  eck 
ai^  feven  in  number ;  they  are  more  fimple,  and  like 
rings ;  their  procefles  hardly  projeft ;  they  are  very 
loofe  and  free  ;  and  their  motions  are  the  wideft  and 
eafied  of  all  the  fpine. 

The  feven  vertebrae  of  the  neck,  twelve  of  the  back, 
and  five  of  the  loins,  make  twenty-four  in  all,  which  is 
the  regular  proportion  of  the  fpine.  But  the  number 
fometimes  varies  according  to  the  proportions  of 
the  body  ;  for  where  the  loins  are  long,  there  are  fix 
vertebrae  of  the  loins,  and  but  eleven  in  the  back ;  or 
the  number  of  the  pieces  in  the  back  is  fometimes  rn- 
creafed  to  thirteen  5  or  the  neck,  according  as  it  is  long 
or  (hort,  fometimes  has  eight  pieces,  or  fometimes 
only  fix. 

A  Cjemeral 
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neral  form,  proceflcs,  and  parts  of  the  vertebra,  arc 
.bed  exemplified  in  a  vertebra  of  the  loins ;  for  in  ic 
the  body  is  large>  the  proceffes  are  right  lined,  large, 
and  ftrong ;  the  joint  is  complete,  and  all  its  parts, 
are  very  ftrongly  marked.     Every  vertebra  coniifts 
of  a  body,  which  is  firm  for  fupporting  the  weight 
of  the  body,  and  hollow  behind,  for  tranfmltting  the 
fpinal  marrow;   of  two  articulating  procefles  above, 
and  two  below,  by  which  it  is  jointed  with  the  bones 
^bifh  are  above  and  below  it ;  of  two  tranfverfe  pro- 
cefles,  which  (land  out  from  either  fide  of  the  bone,  to 
^ve  fao^d  and  purchafe  to  thofe  mufcles  which  turn 
^hefpine;    and  of  one  procefs,  the  fpinous  procels, 
grh^ch  (lands  diredly  backwards  from  the  middle  of 
^hebo^e;  and  thefe  proce(res  being  felt  in  di(lin£k 
points  all  the  j^ay  down  the  back ;  give  the  whole  the  ap- 
pearance of  a  ridge ;  whence  it  has  the  name  of  fpine. 
I.  The  BODY  of  the  vertebra  is  a  large  mafs  oF 
foft  and  fpongy  bone  ;    it  is  circular  before,  and  flat 
]upon  the  |ides.  It  is  hollowed  into  the  form  of  a  cHef- 
cent  behind,  to  give  the  (hape  of  that  tube  in  which 
the  fpinal  marrow  is  contained.     The  body  has  but  a 
ycry  thin  fcaly  covering  for  h$  thick  and  fpongy  fub* 
ilance.     It  is  tipped  with  4  harder  and  prominent  ring 
above  and  below,  as  a  fort  of  defence,  and  within  the 
zing  the  body  of  the  vertebra  is  hollowed  out  into  a 
fort  of  fuperficial  cup,  which  receives  the  ligamentous 
fubdai^cp  by  which  the  two  next  vertebra?  are  joined 
to  it ;  fo  that  each  vertebra  goes  upon  a  pivot,  refcm- 
bles  the  ball  and   focket-joints ;    and  in  many  ani- 
mals it  is  di(lin<^Iy  ^  joint  of  this  kind* 

I.  The 
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I.  The  BODY  is  the  main  part  of  the  vertebra  t© 
which  all  the  other  proceffes  are  to  be  referred  ;  it  is 
the  c#ntre  of  the  fpine>  and  bears  chiefly  the  weight 
of  the  body  :  It  is  large  in  the  loins,  where  the  weight 
of  the  whole  refts  upon  it,  and  where  the  movements 
are  rather  free :  It  is  fmaller  in  the  vertebrs  of  the 
back,  where  there  is  almoft  no  motion,  and  lefs  weight; 
and  in  the  vertebrae  of  the  neck,  there  is  hardly  any 
body }  the  vertebra  being  joined  to  each  other  chiefly 
by  the  articulating  proceflfes. 

2.  The  ARTICULATING  PROCESS  IS  a  fmallprojeftion, 
Handing  om  obliquely  from  the  body  of  the  vertebra, 
with  a  fmooth  furface,  by  which  it  is  joined  to  the  ar« 
ticula(^ng  procefs  of  the  next  bone ;  for  each  vertebra 
has  a  double  articulation ;  with  that  above  and  with 
that  below.  The  bodies  of  the  vertebrae  are  united 
to  each  other  by  2:  kind  of  ligament,  which  forms  a 
more  fixed,  and  rather  an  elaflic  joining ;  and  they 
are  united  again  by  the  articulating  proceiTes ;  which 
makes  a  very  moveable  joint  of  the  common  form. 
The  articulating  proceffes  are  fometimes  named  ob- 
lique proceffes,  becaufe  they  ftand  rather  obliquely. 
The  upper  ones  are  named  the  afcending  oblique  pro- 
ceffes, and  the  two  lower  ones  are  named  the  inferior 
or  defcending  oblique  proceffes. 

3.  The  SPINOUS  PROCESSES  are  thofe  which  projeQ: 
direftly  backwards,  whofe  points  form  the  ridge  of  the 
back,  and  whofe  (harpnefs  gives  the  name  to  the  whole 
column.  The  body  of  each  vertebra  fends  out  two 
arms,  which,  meeting  behind,  form  an  arch  or  canal 
for  the  fpinal  marrow  j  and  from  the  middle  of  that 
arch,  and  oppofite  to  the  body,  the  fpinous  procefs 

projefU 
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projeds.  Now  thefc  fpinous,  and  the  tranfvcrfe  pro- 
cefles,  are  fo  many  handles  and  levers  by  which  the 
fpine  is  to  be  moved ;  which,  by  their  bignefs^  give  a 
firm  hold  to  the  mufcles ;  and>  by  their  length,  give 
tbem  a  powerful  lever  to  work  their  eSeAs  by.  The 
fpinous  procefles,  then,  are  for  the  inferticm  of  theic 
mufcles  which  extend  and  raife  the  fpine. 

4*  The  TRANSV£RS£.  PROCESSES  (land  out  from  the 
fides  of  the  arms  or  branches  which  form  this  arch. 
They  ftand  out  at  right  angles,  or  ^ranfverfely  from  the 
body  of  the  bone ;  and  they  alfo  are  as  levers,  and  long 
and  powerful  ones  for  moving  and  turning  the  fpine. 
Perhaps  their  chief  ufe  is  not  for  turning  the  vertebrae ; 
for  there  is  no  provifion  for  much  of  a  lateral  motion 
h  the  lower  part  of  the  fpine,  but  the  mufcles  which 
are  implanted  into  thefe  are  more  commonly  ufed  in 
affifting  thofe  which  extend  and  raife  the  fpine« 

Tbefe,  and  all  the  procefles,  are  more  diftind,  pro^ 
minenc,  and  ftrong,  more  dired,  and  larger  in  the  loins, 
and  more  eafily  underftood,  than  in  the  vertebras  of 
any  other  clafs.  But  this  prepares  only  fqi  the  defcrip- 
tion  of  the  individual  vertebras,  where  we  find  a  variety 
proportioned  to  the  various  offices,  and  to  the  degrees 
of  motion  which  each  clafs  has  to  perform^ 

Of  the  VERTEBRiB  OF  THE  LOINS.— I  haVC  chofctt 

to  reprefent  the  general  form  of  a  vertebrae,  by  defcril> 
ingone  from  the  loins,  becaufe  of  the  diftindnefs  with 
^hich  all  its  parts  are  marked.  In  the  lumber  vortc- 
bra!,'  the  perpendicular  height  of  the  body  is  fhort ) 
the  intervertebral  fubftance  is  thicker  than  in  the; 
^hr  parts  of  the  fpine ;   and  the  feveral  procefles 
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ftand  off  from  each  other  diftina  and  clear  ;  all  ^irhicti 
al^  ptoVifions  for  a  freer  motion  in  the  loins. 

The  BODY  of  a  lumbar  vertebra  is  particularly  largtf, 
thicks  and  fpongy ;  and  its  thin  outer  plate  is  perforated 
by  many  arteries  going  inwards  to  nourifli  this  fpongy 
fiibftance  of  the  bone.  The  length  of  the  body  is  M 
'  inch,  and  th|e  interfticial  cartilage  is  nearly  as  long : 
fo  that  the  vertebrae  of  the  loins  ptefent  to  the  eye, 
looking  from  virithin  the  body;  a  large  thitk  and  maffy 
coIumn>  fit  for  fupporting  fo  great  a  weight: 

The  SPINOUS  PROCESS  is  fiiort,  big,  and  (Iro'ng;  It 
runs  horizontally  and  direftly  backwards  from  the 
arch  of  the  fpinal  marrow.  It  is  flattened,  and  about 
an  inch  in  breadth  ;  and  it  is  commonly  terminated 
by  a  lump  or  knob,  indicating  the  great  flrength  of 
the  mufcles  which  belong  to  it,  and  the  fecure  hold 
which  they  have. 

The  TRANSVERSE  PROCESS  IS  alfo  fhort,  direft,  and 
very  ftrong ;  going  off  horizontally  from  the  fide  of 
the  bone;  terminated  like  the  fpinous,  by  a  knotty 
point,  where  large  mufcles  are  implanted. 

The  ARTICULATING  PROCESSES  of  the  lumbar  ver- 
tebrae fland  fo  direftly  upwards  and  downwards,  that 
the  name  of  oblique  proceffes  cannot  be  applied  here,. 

Of  the  VERTEBRAE  OF  THE  BACK. — The  charafler 
of  the  vertebrae  of  the  back  is  direftly  oppofite  to  that 
of  the  loins.  The  bodies  of  the  vertebrae  ate  ftill  large 
to  fupport  the  great  weight  of  the  trunk  ;  but  they  are 
much  longer  than  in  the  loins,  and  their  intervertebral 
fubftance  is  thin,  for  there  is  little  motion  here.  The 
SPINOUS  PROCESSES  iu  the  vertebra;  of  the  back,  are 
^cry  long  and  aquiline.     They  arc  broad  at  their  bafis, 

and 
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and  very  fmall  or  fpinous  at  their  further  end ;  and  in 
place  of  ftanding  perpendicularly  out  from  the  body, 
they  are  fo  bent  down,  that  they  do  not  form  a  piro^ 
miiient  nor  unfightly  fpine,  but  are  ranged  almoft  in  a 
perpendicular  line ;  that  is,  laid  over  each  other,  like 
the  fcales  of  armour,  the  oive  above  touching  the  one 
below,  by  which  the  motions  of  thefe  vertebrae  are  ftill 
further  abridged.     And,  laftly,  the  transverse  pro- 
cesses, which  are  (hort  and  knobby,  in  place  of  ftand- 
ing free  and  clear  out,  like  thofe  of  the  loins,  are  tra- 
melled  and  reftrided  from  motion,  by  their  connedioa 
with  the  ribs  ;  for  the  ribs  are  not  merely  implanted 
upon  the  bodies  of  the  dorfal  vertebrae,  but  they  are 
further  attached  firmly  by  ligaments,  and  by  a  regular 
joint  to  the  tranfverfe  proccfs  of  each  vertebrae.     Now 
the  rib  being  fixed  to  the  body  of  one  vertebra,  and  to 

ft 

the  tranfverfe  procefs  of  the  vertebra  below,  the  mo- 
tions of  the  vertebrae  are  much  curbed.  And  we  alfo 
get  another  mark  by  which  the  dorfal  vertebrae  may  be 
icnown,  viz.  that  each  vertebra  bears  two  impreflions 
of  the  rib  that  was  joined  to  it,  one  on  the  flat  fide 
of  its  body,  and  the  other  on  the  fore  part  of  its  tranf- 
'verfe  procefs. 

Of  the  vertebra  of  the  neck. — The  vertebrae 

^)f  the  neck  depart  ftill  farther  from  the  common  form. 

Thtir  bodies  are  flattened  on  their  fore  "parts,  fo  as  to 

%iake  a  flat  furface  on  which  the  windpipe  and  gullet  lie 

Imooth.     The  body  is  very  fmall  in  all  the  vertebrae 

«f.the  neck.     In  the  uppermoft  of  the  neck  there  is 

^bfolutely  no  body  -y  and  the  ne;(t  to  that  has  not  a 

l}ody  of  the  regular  and  common  form.     There  is  not 

lathe  vertebras  of  the  neck,  as  in  thofe  of  the  loins,  a 
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cup  or  hollow  for  receiving  the  intervertebral  fubftati^; 
but  the  furfaces  of  the  body  are  fiat  or  plain,  and  the 
articulating  proceifes  are  oblique,  and  make  as  it  weri 
one  articulation  with  the  body  ;  for  the  lower  furfac^ 
of  the  body  being  not  holloWj  but  ^lain,  and  inclined 
forwards,  and  the  articulating  procefles  being  alfo  plain, 
and  inclined  backwards,  the  two  furfaces  are  oppofed 
to  each  other,  and  the  one  prevents  the  vertebta  from 
Hiding  forwards^  and  the  other  prevents  it  from  Hiding 
batckwards,  while  a  pretty  free  and  general  motion  ii 
allowed.  The  spinous  processes  of  the  neck  are  for 
the  infertion  of  many  mufcles,  and  therefore  they  are 
fplit.  This  bifurcation  of  the  fpinotis  procefs  is  not 
abfolutely  peculiar  to  the  cervical  vertebra ;  for  fome* 
times,  though  rarely,  the  others  are  fo :  and  it  is  only 
in  the  middle  of  the  neck  that  even  they  are  forked ; 
for  the  firft  vertebra  is  a  pUin  ring,  Without  any  tranf* 
veife  procefs,  becaufe  there  are  few  mufcles  attached 
to  it ;  and  the  lafl:  vertebra  of  the  neck  is  fcarcely  bi- 
furcated, approaching  to  the  nature  of  the  dorfal  ver- 
tebras ;  for  it  is  long  and  aquiline ;  is  depreffcd  tt)- 
Wards  the  back;  and  is  fo  much  longer  than  the  others^ 
as  to  be  diftinguiflied  by  the  name  of  v£Rtebra  i*ro- 

MlNEKSw 

The  TRANSVERSE  PROCESSES  of  the  ncck  arc  alfo  bi^ 
furcated,  becaufe  there  are  a  great  many  fmall  mufclea 
inferted  into  them  alfo.  But  the  moft  curious  pecU-^ 
Harity  of  the  tranfverfe  procefles  is,  that  each  of  them 
is  perforated  for  the  tranfmiflion  of  the  great  artety, 
which  is  named  VERTEBRAL  ARTERY,  becaufe  it  piffes 
through  thefe  holes  in  the  Vertebrae  which  form  altoge- 
tbera  bony  canal  for  the  artery.  This  artery,  which  13 
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ifefended  with  To  much  care,  is  one  of  the  chief  ar^ 
teries  of  the  brain^  for  there  are  two  only  ;  and  often 
nrhen  the  other,  the  carotid,  has  been  obftruded,  this 
continues  to  perform  its  office^ 

So  that  the  charadlcr  of  thefe  cervical  vertebra  is| 
that  they  are  calculated  for  much  free  motion :  and 
the  marks  by  v^hich  they  are  diftinguKhed  are,  that 
the  bodies  are  particularly  fmall ;  the  articulating  pro« 
defies  oblique,  v^ith  regard  to  their  pofition^  and  almoft 
pUin  on  their  furface :  the  fpinous  procefs^  which  is 
awanting  in  the  uppermolt  veitebra,  is  (hort  and  fork-" 
cd  in  all  the  lower  ones )  the  tranfverfe  procefs  alfo  is 
forked ;  and  the  tranfverfe  proceflfes  of  all  the  verte-^ 
t>T8B,  except  perhaps  the  firft,  are  perforated  near  theiif 
extremities  with  the  large  hole  of  the  vertebral  artery. 

ATLAS  AND  DENTATUS.— But  ainong  thefe 
'vertebrae  of  the  neck,  two  are  to  be  particularly  dif* 
tiaguiihed,  as  ofgreater.importar.ee  than  all  the  reft  } 
for  though  the  five  lower  vertebrae  of  the  neck  be  of- 
fifiedand  fixed,  if  but  the  two  uppermoft  remain  free^ 
tbe  heady  and  even  the  neck,  feems  to  move  with  per- 
fefteafe. 

The  firft  vertebra  is  named  atlas,  perhaps,  be-» 
caofe  the  globe  of  the  head  is  immediately  placed  up-* 
oait)  the  fecond  is  named  d£ntatus  or  axis^  becaufe 
^basanaxis  or  tooth^like  procefs  upon  which  the 
&ft  turns. 

The  ATJLAS^has  not  the  complete  form  of  the  other 
^^crtd)rse  of  the  neck,  for  its  proceflcs  are  fcarcely  dif« 
tioguiihable :  It  has  no  body,  unlefs  its  two  articulate 
iog  proceflcs  are  to  be  reckoned  as  a  body :  It  is  no 
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more  than  a  (itnple  ring ;  it  has  no  fpinoui  proceft  $ 
and  its  tranfverfe  procefs  is  not  forked.  The  bodt  it 
__  entirely  awanting :  in  its  place,  the  vertebra  has  a  flat 
furface  looking  backwards,  which  is  fmooth  and  po- 
lifhed  by  the  rolling  of  the  tooth-like  procefs  j  there 
is  alfo  a  fharp  point  rifing  perpendicularly  upwardf 
towards  the  occipital  bone,  and  this  point  is  held  to  the 
edge  of  the  occipital  hole  by  a  ftrong  ligament.  The 
fmooth  mark  of  the  tooth-like  procefs  is  eafily  found ; 
^  .  _.and  upon  either  fide  of  it  there  projefts  a  fmall  point 
from  the  inner  circle  of  the  ring.  Thefe  two  points 
have  a  ligament  extended  betwixt  them,  called  the 
tranfverfe  ligament ;  which,  like  a  bridge,  divides  the 
ting  into  two  openings ;  one,  the  fmaller,  for  lodging 
the  tooth- like  procefs,  embracing  it  clofely ;  the  greater 
opening  is  for  the  fpinal  marrow :  The  ligament  con- 
fines the  tooth-like  procefs ;  and  when  the  ligament 
is  burft  by  violence  (as  has  happened),  the  tooth*like 
procefs,  broken  loofe,  prcffes  upon  the  fpinal  marrow  ; 
the  head  no  longer  fupported  by  it,  falls  forward, 
and  the  patient  dies. 

The  ARTICULATING  PROCESS  may  be  confidered  as 
the  body  of  this  vertebra  j  for  it  is  at  once  the  only 
thick  part,  and  the  only  articulating  furface.  This  broad 
articulating  fubflance  is  in  the  middle  of  each  fide  of  tht 
ring:  it  has  two  fmooth  furfaces  on  each  fide,  one  look* 
ing  upwards,  by  which  it  is  joined  to  the  occiput;  and 
one  looking  diredly  downwards,  by  which  it  is  joined 
ro  the  fecond  vertebra  of  the  neck.  The  two  upper 
articulating  furfaces  are  oval,  and  flightly  hollow  to  re^ 
ceive  the  occipital  condyles :  they  are  alfo  oblique^ 
for  the  inner  margin  of  each  dips  downwards :  the 
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outer  margin  rifes  upwards ;   and  the  fore  end  of 
each  oval  is  turned  a  little  towards  its  fellow.    Now» 
hj  the  obliquity  of  the  condyles,  and  this  obliquity  of 
the  lockets  which  receive  them>  all  rotatory  motioo 
is  prevented ;  and  the  head  performs,  by  its. articular 
tioDS  with  the  firft  vertebra  or  atlas,  only  the  nodding 
motions  ;  and  when  it  rolls,  ic  carries  ths  firfl:  vertebra 
along  with  it,  moving  round  thp  tooth-like  procels  of 
the  dentatus.    The  articulation  with  the  head  is  a 
*  hinge  joint  in  the  ftrideft  fenfe :  it  allows  of  no  other 
moticm  than  that  backwards  and  forwards.    The  nod- 
ding motions  are  performed  by  the  head  upon  the 
atlas ;  the  rotatory  motions  are  performed  by  the  at- 
las moving  along  with  the  head,  turniug  upon  the 
fooch-like  prdcefe  of  tlu^  dentatus* 

Now  the  upper  articulating  furface  of  the  atlas  is 
hollowed  to  fecure  the  articulation  with  the  head; 
but  the  lower  Articulation,  that  with  the  dentatus,  be* 
ing  fecured  already  by  the  tooth*Hke  procefs  of  that 
Ixme,  no  other  property  is  required  In  the  lower  ar- 
ticulating furface  of  the  atlas,  than  that  it  ihould 
glide  with  perfeft  eafe :  for  which  purpofe  it  is  plain 
^nd  fmooth ;  it  neither  receives,  nor  is  received  into 
the  dentatus  by  any  hollow,  but  lies  fiat  upon  the 
Turface  of  that  bone.  It  is  alfo  evident,  that  fince  the 
office  of  the  atlas  is  to  turn  along  with  the  head,  it 
could  not  be  fixed  to  the  dentatus,  in  the  common 
way,  by  a  body  and  by  intervertebral  fubftance :  and 
fince  the  atlas  attached  to  the  head  moves  along 
%ich  it,  turning  as  upon  an  axis,  it  muft  have  no  spi« 
nous  PROCESS ;  for  the  projeftion  of  a  fpiuous  proceft 
Biuft  have  prevented  its  turning  upon  the  dentatus^ 
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and  would  even  have  hindered,  in  fome  degree,  the 
nodding  of  the  head }  therefore  the  atlas  has  a  fiinplc 
ring  behind,  and  has  only  a  fmall  knob  or  button 
where  the  fpinous  procefs  fhould  be.  The  trans- 
verse PROCESS  is  not  forked,  but  it  is  perforated  with 
a  large  hole  for  the  vertebral  artery ;  and  the  artery 
to  get  into  the  fkuU  makes  a  wide  turn^  lying  flat 
iipon  the  bone,  by  which  there  is  a  flight  hollow  or 
hnpreflion  of  the  artery,  which  makes  the  rmg  of  the 
vertebra  exceedingly  thin. 

But  the  form  of  the  dentatus  befl:  expluns  thefe  pe- 
culiarities of  the  atlas,  and  this  turning  of  the  head.  . 

The  DENTATUS  or  AXIS,  is  fo  named  from  its 
proje&ing  point,  which  is  the  chief  charaderiftic  of  this 
bone.  When  the  dentatus  is  placed  upright  before 
us,  we  obferve,  i .  That  it  is  moft  remarkably  coni- 
cal ;  rifmg  all  the  way  upwards,  by  a  gradual  flope^ 
to  the  point  of  its  tooth-like  procefs.  2.  That  the 
ring  of  the  vertebra  is  very  deep,  that  is,  very  thick 
in  its  fubftance ;  and  that  the  opening  of  the  ring  for 
tranfmitting  the  fpinal  marrow  is  of  a  triangular  form. 
3*  That  its  fpinous  procefs  is  fliort,  thick,  and  forked  ; 
and  that  it  is  turned  much  downwards,  fo  as  not  to 
interfere,  in  any  degree,  with  the  rotation  of  the  at« 
las*  4.  That  its  tooth-like  procefs,  from  which  the 
bone  is  named,  is  very  large,  about  an  inch  in  length; 
very  thick,  like  the  little  finger  ;  that  it  is  pointed  ; 
and  that  from  this  rough  point  a  flrong  ligament  goes 
upwards,  by  which  the  tooth  is  tied  to  the  great  hole 
of  the  occipital  bone.  We  alfo  obferve  a  neck  or 
collar^  or  fmallcr  part,  near  the  root  of  the  tooth-like 
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procefs^  where  it  is  grarped  by  the  ring  of  the  atlas  ; 
while  the  point  fwells  out  a  little  above ;  fo  that  with- 
out, the  help  of  ligaments  it  is  almoft  locked  in  its 
phce :  we  find  this  neck  particularly  fmooth,  for  it 
is  indeed  upon  this  collar  that  the  head  continually 
turns.  And,  5.  We  fee  on  either  fide  of  this  tooth- 
like procefs  a  broad  and  flat  articulating  furface,  obe 
on  either  fide.  Thefe  articulating  furfaces  are  placed 
like  {boulders;  and  the  atlas  being  threaded  by  the 
tooth-like  procefs  of  the  dentatus,  is  fet  flat  down  upon 
the  high  flioulders  of  this  bone,  and  there  it  turns  and 
performs  all  the  rotatory  motions  of  the  head. 

OF  THE  MEDULLARY  TUBE,  AND  THE 
PASSAGE  OF  THE  NERVES.— All  the  vertebrae 
conjoined  make  a  large  canal  of  a  triangular  or  round- 
iih  form,  in  which  the  fpinal  marrow  lies,  giving  off 
and  diftnbuting  its  nerves  to  the  neck,  arms,  and  legs : 
And  the  wholq  courfe  of  the  canal  is  rendered  fafe  for 
the  marrow,  and  very  fmooth  by  lining  membranes  ^ 
the  outermoft  of  which  is  of  a  leather-like  ftrength  and 
thicknefs,  and  ferves  this  double  purpofe,  that  it  is  at 
once  a  hollow  ligament,  the  whole  length  of  the  fpine 
vpon  which  the  bones  are  threaded,  and  by  which  each 
Individual  bone  is  tied  and  fixed  to  the  next ;  and  it  is 
^o  a  vagina  or  fheath  which  contains  the  fpinal  mar- 
Tow,  and  which  is  bedewed  on  it^  internal  furface  with 
^  thin  exudation,  keeping  the  iheath  moid  and  foft^ 
wid  making  the  enclofed  marrow  lie  eafy  and  fafe. 

All  down  the  fpine  this  fpinal  medulla  is  giving 
tX  its  nerves.  One  nerve  pafles  from  it  at  the  inter-% 
mce  of  each  vertebra ;  fo  that  there  are  tweaty-four 
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nervei  of  the  fpine ;  or  rather  forty-eight  nerves, 
twenty-four  being  given  towards  each  fide.  Thefc 
nerves  pafs  each  through  an  opening  or  finall  hole 
in  ths  general  (heath,  and  thcp  they  pafs  through  the 
interftide  of  each  v^tebra ;  fo  that  there  is  no  hole  in 
the  bone  required,  but  the  nerve  efcapes  by  going 
under  the  articulating  procefs;  This,  indeed,  is  coa-« 
verted  into  fomething  like  a  hole  when  the  two  con- 
tiguous vertebrae  are  joined  to  each  other. 

THE    INTERVERTEBRAL    SUBSTANCE— 
The  intervertebral  fubftance  is  that  which  is  interpofed 
betwixt  the  bodies  of  two  adjoining  vertebrae,  and 
which  is  (at  leaft  in  Che  loins)  nearly  equal  in  thickr 
nefs  to  the  body  of  the  vertebra  to  which  it  belongs* 
We  give  it  this  undefined  name,  becaufe  there  is  no«  ' 
thing  in  the  human  fyftem  to  which  it  is  entirely  fi« 
milar ;  for  it  is  not  ligament,  nor  is  it  cartilage,  but  it  is 
commonly  defined  to  be  fomething  of  an  intermediate 
nature.    It  is  a  foft  and  pliant  fubflance,  which  is  cu« 
rioufly  folded  and  returned  upon  itfelf,  like  a  rolled 
bandage  with  folds,  gradually  fofter  towards  the  cen- 
tre, and  with  the  rolled  edges  as  if  cut  obliquely  into 
a  fort  of  convex*    The  cut  edges  are  thus  turned  to* 
wards  the  furface  of  the  vertebra,  to  which  the  in«* 
tcrvertebral  fubftance  belongs :  It  adheres  to  the  face 
of  each  vertebra,  and  it  is  confined  by  a  flrong  liga« 
ment  all  round.    And  this  fubftance,  though  it  ftiU 
keeps  its  hold  on  each  of  the  two  vertebrae  to  which 
it  belongs  i  though  it  permits  no  true  motion  of  one 
bone  on  another,  but  only  by  a  twifting  of  its  fub« 
ftance  i  yields^  nevertbelefs,  eafily  to  which^  ever  fide 

we 
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we  incline,  and  returns  in  a  moment  to  its  place  by  a 
very  powerful  refilition.     This  perfed  elafticity  is  the 
chief  charafleriftic   and  virtue  of  this  intervertebral 
fubftance ;  whofe  properties  indeed  are  bed  explained 
by  its  ufes  ;  for  in  the  bendings  of  the  body,  it  yields 
in  a  very  conftderable  degree,  and  rifes  on  the  mo- 
ment that  the  weight  or  the  force  of  the  mufcles  is 
removed*     In  leaping,  in  (hocks^  or  in  falls,  its  elaf- 
ticity prevents  any  harm  to  the  fpine,  while  other 
lefs  important  joints  are  luxated  and  dedroyed.     Dd- 
ring  the -day,  it  is  continually  yielding  under  prefTure ; 
fo  that  we  are  an  inch  taller  in  the  morning  than  at 
night ;  we  are  fhorter  in  old  age  than  in  youth  ;   and 
the  aged  fpine  is  bended  forwards  by  the  yielding  of 
this  part.    Thefe  curious  fa£ts  were  fir  (I  obferved  by  a 
Ibrt  of  chance,  and  have  fince  been  afcertained  with 
particular  care. 

Since  preflure,  in  length  of  years,  ihortens  the  fore 
part  of  the  column  of  the  fpine,  and  ijiakes  the  body 
iloop,  any  undue  inclination  to  either  fide  will  caufe 
<liftortion :  thefubdance  yields  on  one  fide,  and  rifcs  on 
the  other ;  and  at  lad  the  fame  ciiange  happens  in  the 
bones  aifo,  and  the  didortion  is  fixed,  and  not  to  be 
changed.  This  is  peculiarly  apt  to  happen  with  chil* 
dren  whofe  bones  are  growing,  and  whofe  gridles  and 
iaterverbetral  fubdances  are  peculiarly  foft ;  fo  that  a 
tumor  on  the  head  or  jaw^  which  makes  a  boy  carry 
his  head  on  one  fide,  or  condant  dooping,  fuch  as  is 
uied  by  a  girl  in  woiking  at  the  tambour,  or  the  car* 
rying  of  a  weakly  child  always  on  one  arm  by  a  negli« 
gent  or  awkward  nurfe,  will  caufe  in  time  a  fixed  in- 
curable didortion. 

I  4  We 
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We  are  now  qualified  to  underftand  the  motions 
of  the  vertebrae^  ^nd  to  trace  the  degree  of  motion  in 
each  individual  clafs.  The  degrees  of  motion  vary 
lyith  the  forms  of  the  vertebra  in  each  part  of  the 
f^ine  !  the  motion  is  freed  in  the  neck ;  more  limited 
in  the  loins  ^  and  in  the  back  (the  middle  part  of  the 
fpine)  fcarcely  any  motion  is  allowed.  The  head  per- 
forms all  the  nodding  motions  upon  the  firft  vertebra 
of  the  neck ;  the  firft  vertebra  of  the  neck  performs 
agaia  all  the  quick  and  (hort  turnings  of  the  head,  by 
moving  upon  the  dentatus :  all  the  lower  vertebras  of 
the  neck  are  alfo  tolerably  free,  and  favour  thefe  mo- 
tions by  a  degree  of  turning  ;  and  all  the  bendings  of 
the  neck  are  performed  by  them.  The  dorfal  vertebra 
are  the  mod  limited  in  their  movements ;  bending 
chiefly  forwards  by  the  yielding  of  their  intervertebral 
fubflancct  The  vertebrae  of  the  loins  again  move 
largely,  for  their  intervertebral  fubftance  is  deep,  and  , 
their  procefles  quite  unentangled  and  free.  To  per^ 
form  thefe  motions,  each  vertebra  has  two  diftin£l 
Joints,  as  diflferent  in  oflice  as  in  form:  firft,  each 
vertebra  is  fixed  to  thofe  above  and  below  by  the  in- 
tervertebral fubftance,  which  adheres  fo  to  each  that 
there  is  no  true  motion :  there  is  no  turning  of  any 
one  vertebra  upon  the  next ;  but  the  elafticity  of  the 
intervertebral  fubftance  allows  the  bones  to  move  a 
little,  fo  that  there  is  a  general  twifting  and  gentle 
l^ending  of  the  whole  fpine.  The  fecond  joint  is  of 
the  common  nature  with  the  other  joints  of  the  body, 
for  the  articulating  proceftes  are  faced  with  cartilage^ 
furrounded  with  a  capfule,  and  lubricated  with  a 
mucu$t    Avd  I  CPA(:eive  thh  f o  be  the  int^tion  of 
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the  articuhting  procefles  being  produced  to  fach  a 
iength,  that  they  may  lap  over  each  other  to  prevent 
luxations  of  the  fpine ;  and  they  mufl,  of  courfe,  have 
thefe  fmall  joints,  that  they  may  yield  to  this  general 
bending  of  the  fpine. 

THORAX. 

Op  THE  RIBS. — ^The  ribs,  whofe  office  it  is  to  give 
form  to  the  thorax,  and  to  cover  and  defend  the  lungs, 
alfo  aflift  in  breaching ;  for  they  are  joined  to  the  ver- 
tebrae by  regular  hinges,  which  allow  of  (hort  mo-  ^ 
tjonSy  and  to  the  fternum  by  cartilages,  which  yield 
to  the  motion  of  the  ribs,  and  return  again  when  the 
mufcles  ceafe  to  zSt. 

Each  rib,  then,  is  chara£lerifed  by  thefe materialparts: 
a  great  length  of  bone ;  at  one  end  of  which  there  is  a 
bead  for  articulation  with  the  vertebras,  and  a  ihoulder 
or  knob  for  articulation  with  its  tranfverfe  procefs ; 
at  the  other  end  there  is  a  point,  with  a  focket  for  re- 
cdving  its  cartilage,  and  a  cartilage  joined  to  it,  which 
is  implanted  into  a  fimilar  focket  in  the  fide  of  the  fter- 
Hum,  fo  as  to  complete  the  form  of  the  cheil. 

The  ribs  are  twelve  in  number,  according  to  the 
number  of  the  vertebrae  in  the  back.  Of  thefe  fevea 
9re  named  true  ribs,  becaufe  their  cartilages  join  di« 
Tt&\j  with  the  fternum ;  and  five  are  named  falfe  ribs^ 
becaufe  their  cartilages  are  not  feparately  nor  diredly 
implanted  into  the  fternum,  but  are  joined  one  with 
another ;  the  cartilage  of  the  lower  rib  being  joined, 
and  loft  in  that  of  the  rib  above,  fo  that  all  the  lower 
ri^s  run  into  one  greater  cartilage.  But  there  is  ftill 
smother  diftindion>  viz.  that  the  laft  rib,  and  commonly 
idfo  ^  rit)  ?d)pK>  i»  Qot  a(  all  implanted  in  the  fter- 

numj 
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num,  but  is  loofely  conneded  only  with  the  mufdes  of 
the  abdomen,  whence  it  is  named  the  loofe  or  floating 
rib. 

The  ribs  are,  in  general,  of  a  flattened  form,  their 
fiat  fides  being  turned  fmooth  towards  the  lungs.  But 
this  flatnefs  of  the  rib  is  not  regular  ;  it  is  contorted,  as 
if  the  foft  rib  had  been  feized  by  either  end,  and  twitt- 
ed betwixt  the  hands :  the  meaning  of  which  is,  to  ac- 
commodate the  flatnefs  of  the  rib  to  the  form  which 
the  thorax  aflumes  in  all  its  degrees  of  elevation ;  for 
when  the  rib  rifes,  and  during  its  rifing  through  ail  the 
degrees  of  elevation,  it  ftill  keeps  its  flat  fide  towardt 
the  lungs. .  Though  of  a  flattened  form,  the  rib  is  a 
little  rounded  at  its  upper  edge  ;  is  fliarp  and  cutting-  at 
its  lower  edge ;  and  its  lower  edge  feems  double,  for 
there  is  a  groove  made  there  by  the  intercoftal  artery 
and  nerve.  They  are  named  intercoftal,  fromjying 
betwixt  the  ribs.  The  artery  being  rather  within  the  rib, 
is  defended  in  fome  degree  by  its  groove ;  the  lip  of 
which  forms  the  lower  edge  of  the  rib:  but  ftill  this  ar- 
tery is  not  without  reach  of  the  knife,  in  fome  furgical 
operations.  We  are  careful,  therefore,  to  mark,  that  it 
runs  on  the  lower  edge  of  the  rib,  and  is  of  the  fizc  of 
a  crow-quill;  and  that,  if  it  be  wounded,  it  will  bleed 
largely,  from  its  nearnefs  to  the  greateft  artery  of  the 
body  ;  that  it  is  eafily  fliunned,  by  keeping  the  jknife 
nearer  to  the  rib  below. 

On  each  rib  we  find  the  following  parts :  !•  The 
HEAD,  or  round  knobby  which  it  is  joined  to  the  fpine* 
The  head  of  each  rib  has  indeed  but  a  fmall  articulat- 
ing furface;  but  that  fmooth  furface  is  double,  or 
looks  two  ways.  For  the  head  of  the  rib  is  not  im- 
planted into  the  fide  of  one  vertebra  j  it  is  rather  im- 
planted 
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planted  into  the  interftice  betwixt  two  vertebrae ;  the 
head  touching  both  vertebrae ;  and  each  vertebra  bear<» 
ing  the  mark  of  two  ribs,  one  above,  and  one  below* 
*rhe  mark  of  the  rib  is  on  the  edge  of  either  vertebra^ 
and  the  focket  may  be  (aid  to  lie  in  the  intervertebral 
lubftance  betwixt  them. 

2.  The  NECK  of  the  rib  is  a  fmaller  part,  immediate* 
ly  befcn-e  the  head.  Here  the  rib  is  particularly  fmali 
and  round. 

3«  About  an  inch  from  the  head,  there  is  a  fecond 
Tifing,  or  bump,  the  articulating  furface,  by  which  it 
touches  and  turns  upon  the  tranfverfe  procefs.    Thefe 
two  articulations  have  each  a  diftind  capfule  or  bag ; 
each  is  a  very  regular  joint ;  and  the  degree  of  motion 
of  the  rib,  and  diredion  in  which  it  moves,  may  be 
eafily  calculated,  from  the  manner  in  which  it  is  joint- 
ed with  the  fpine.  For  the  two  articulating  Xurfaces  of 
the  rib  are  on  its  back  part ;  the  back  of  the  rib  is  (im- 
ply laid  upon  the  fide  of  the  fpine ;  the  joints,  with  the 
body  of  the  vertebrse,  and  with  its  tranfverfe  precefs» 
are  in  o9e  line,  and  form  as  if  but  one  joint;  fo  that  the 
rib  bdng  fixed  obliquely,  and  at  one  end  only,-  that  end 
continues  firm,  except  in  turning  upon  its  a»s  ;  the 
.    two  heads  roll  upon  the  body  of  the  vertebrae^  and  up- 
on the  tranfverfe  procefs ;  and  fo  its  upper  end  con« 
tinues  fixed,  while  its  lower  end  rifes  or  h\h ;  and  as 
the  motion  is  in  a  circle,  the  head  being  •  the  central 
point,  moves  but  little,  while  the  lower  end  of  the  rib 
has  the  wideft  range. 

4*  Jaft  above  the  fecond  articulating  furface,  there 
Is  a  third  tubercle,  which  has  nothing  to  do  with  the 
loiatit  but  is  intended  merely  for  the  attachment  of  the 

ligaments 
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ligaments  and  mufcles  from  the  fpine^  which  fufpend 
:md  move  the  rib. 

5.  The  angle  of  the  rib  is  often  mentioned,  being 
a  common  mark  for  the  place  of  furgical  operations. 
There  is  a  flatnefs  of  the  thorax  behind,  forming  the 
breadth  of  the  back ;  the  fharpnefs  where  this  flatnefs 
begins  to  turn  into  the  roundnefs  of  the  cheft,  is  form- 
ed by  the  angles  of  the  ribs.  Each  rib  is  round  in  the 
place  of  its  head,  neck,  and  tubercles ;  it  grows  flat-^ 
ter  a  little,  as  it  approaches  the  angle ;  but  it  is  not 
completely  flattened  till  it  has  turned  the  angle  which 
is  the  proper  boundary  betwixt  the  round  and  the  flat 
parts  of  the  rib. 

It  is  yery  evident  that  this  anatomy  of  the  ribs  is 
neither  difGcult  nor  important.  It  is  in  fome  degi^ee 
\)fefulj  in  the  more  advanced  parts  of  anatomy,  to  re* 
member  the  names ;  and  it  is  neceflary,  even  in  fpeak* 
ing  the  common  language  of  furgeotis,  to  know  thefe 
parts,  viz.  the  head  of  the  rib  ;.  the  tubercle,  or  fe« 
cond  articulating  furface ;  the  angle,  or  turning  for- 
ward of  the  rib ;  the  upper  round,  and  the  lower  flat 
edge ;  and  efpecially  to  remember  the  place  and  the 
dangers  of  the  intercoftal  artery.  But  there  are  fome 
peculiarities  in  individual  ribs ;  the  chief  of  which  are 
thefe :  The  fize  or  length  of  the  ribs  gradually  de* 
creafes  from  the  firft  to  the  laft,  the  firft  being  fexceed* 
ingly  ihort  and  circular,  the  lower  ones  longer,  and  al* 
mod  right-lined  ;  fo  that  the  thorax  is  altogether  of  a 
conical  fliape,  the  upper  opening  fofmall,  asjuftto  per- 
mit the  trachea,  oefophagus,  and  great  veflels,  to  pafs  ; 
the  lower  opening  fo  large,  that  it  equals  the  diameter 
of  the  abdomen ;  The  firil  rib  is  confequently  very 

ihort} 
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Ihort ;  it  is  thick,  ftrong,  and  of  a  iSattened  form ;  of 
^vhich  flatnefs  one  face  looks  upwards^  and  another 
down^xrards :  and  the  great  axillary  artery  and  vda  Ik 
lipon  its  flat  upper  fur&ce.  It  is  alfo  particular^  cir* 
cular,  making  more  than  half  a  circle  from  its  head  to 
the  extremity,  v/here  it  joins  the  fternum  ;  it  has,  of 
courfe,  no  angle,  and  wants  the  diftorted  twifting  of 
the  other  ribs.  The  fecond  rib  is  alfo  round,  like  the 
firft  rib.  The  eleventh  and  twelfth,  or  the  floating 
ribs,  are  exceedingly  fmall  and  delicate ;  and  their  car- 
tilage terminates  in  an  acute  point,  unconnected  with 
the  fternum.  And,  laftly,  the  heads  of  the  firft,  and 
of  the  eleventh  and  twelfth  ribs>  are  rounder  than  any 
of  the  others ;  for  thefe'  three  have  their  heads  im* 
planted  into  the  flat  fide  of  one  vertebra  only ;  while 
all  the  others  have  theirs  implanted  betwixt  the  bo^ 
dies  of  two  vertebrse. 

The  cartilages  of  the  ribs  complete  the  form  of  the 
thorax,  and  form  all  the  lunated  edge  of  that  cavity  ; 
and  it  is  from  this  cartilaginous  circle  that  the  great  muf- 
cle  0f  the  diaphragm  has  its  chief  origin,  forming  the 
partition  betwixt  the  thorax  and  the  abdomen.  The 
fiuther  end  of  each  rib  fwells  out  thick  and  fpongy,  and 
has  a  fmall  focket  for  lodging  the  cartilage ;  for  thefe 
(rartilages  are  not  joined  like  the  intervertebral  fub- 
ftances  with  their  bones ;  but  there  is  a  fort  of  joint 
very  little  moveable  indeed,  but  ftill  having  a  rude 
focket,  and  a  ftrong  capfular  ligament,  and  being  ca- 
pable of  luxation  by  falls  and  blows ;  and  the  implan- 
tadons  into  the  fternum  are  evidently  by  fair  round 
fockets,  which  are  eafily  diftinguiihed  upon  the  two 
edges  of  that  bone,    Thefe  cartihges  nay  be  enume* 

rated 
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rated  thus.  The  cartilages  of  the  firft  and  fecond  rib« 
defcend  to  touch  the  ftemum.  The  cartilage  of  the 
third  rib  is  dired.  The  cartilages  of  the  fourth,  fiftb> 
and  fixth  ribs  rife  upwards,  in  proportion  to  their 
diftance  from  this  central  one.  The  firft  five  ribc 
have  independent  cartilages ;  the  eighth,  ninths  and 
tenth  ribs  run  their  cartilagies  into  the  cartilage  of  the 
feventh  rib ;  and  the  eleventh  and  twelfth  ribs  have 
their  cartilages  fmall,  unconne£i:ed,  and  floating  loofii. 

The  sternum.— The  fternum  is  that  long  ami 
fquared  bone,  which  lies  on  the  fore  part  of  the  breaft 
over  the  heart,  and  which  being  joined  by  the  carti- 
lages of  the  ribs,  completes  the  cavity  of  the  cheft ;  it  it 
for  completing  the  thorax,  and  defending  the  heart  % 
for  a  medium  of  attachment  to  the  ribs ;  and  for  a  fuN 
crum  or  point,  on  which  the  clavicles  may  roll. 

We  find  the  fternum  confifting  in  the  child  of  eight 
diftinfl:  pieces ;  which  run  together  iit  the  progrefs  of 
life  ;  and  which  in  old  age  are  firmly  united  into  efie  » 
but  in  all  the  middle  ftage  of  life,  we  find  three  pieces 
in  the  fternum,  two  of  which  are  properly  bone,  the 
third  remains  a  cartilage  till  very  late  in  life,  and  is  na* 
med  the  enfiform  cartilage,  from  its  fw or d -like  point. 

It  is  found  to  have  eight  pieces,  even  in  the  child 
of  fix  years  old ;  fome  years  after^  it  has  but  five  or 
fix ;  at  laft  but  two  only ;  and  the  falient  white  lines^ 
which  traverfe  the  bone,  mark  where  the  intermedi- 
ate cartilages  have  once  been. 

I.  The  upper  piece  of  the  ftemum  is  very  Iarge» 
roundifli,  or  rather  triangular,' refcmbling  the  form  of 
the  heart  on  playing  cards.  It  is  about  two  inches  in 
length,  and  an  inch  and  a  half  in  breadth  ^  and  thefe 

marks 
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marks  are  eafily  obferved  ^  the  apex,  or  pome  of  the 
triangle,  is  pointed  downwards,  to  meet  the  fecond 
bone  of  the  flernum :  The  base  of  the  triangle, 
which  is  uppermoft,  towards  the  root  of  the  throat 
fisems  a  little  hollowed,  for  the  trachea  pailing  behind 
ic :  On  each  upper  corner,  it  has  a  large  articulating 
hollow,  into  which  the  ends  of  the  collar  bones  are  re« 
ceived ;  (for  this  bone  is  the  fleady  fulcrum  upon  which 
they  roll).  A  little  lower  than  this,  and  upon  its  ficfe, 
is  the  locket  for  receiving  the  (hort  cartilage  of  the  firft 
rib ;  and  the  fecond  rib  is  implanted  in  the  interftice 
between  the  firfl  and  fecond  bone  of  the  flernum }  fo 
that  one  half  of  the  focket  for  its  cardlage  is  found  ift 
the  lower  part  of  this  bone,  and  the  other  half  in  the 
upper  end  of  the  next. 

2.  The  fecond  piece  of  the  ftemum  is  of  a  fqiiare 
form  ;  very  long  and  flat ;  and  compofing  the  chief 
length  of  the  ftemum:  for  the  firft  piece  receires 
only  the  cartilage  of  the  firft  rib,  and  one  half  of  the 
ieomd }  but  this  long  piece  receives,  on  each  fide 
or  edge  of  it,  the  cartilages  of  eight  ribs;  but  as 
three  of  the  lower  cartilages  are  run  into  one,  there 
are  but  five  fockets  or  marks.  The  fockets  for  re« 
ceiving  the  cartilages  of  the  ribs  are  on  the  edges  of 
the  ftemum ;  they  are  very  deep  in  the  firm  fubftance 
of  the  bone,  and  large  enough  to  receive  the  point  of 
the  finger  with  eafe :  And  whoever  compares  the  fize 
and  deepnefs  of  thefe  fockets,  with  the  round  heads  of 
the  cartilages  which  enter  into  them,  will  no  more 
doubt  of  diftin£l:  joints  here,  than  of  the  diftifld'  arti^ 
Cttkttion  of  the  vertebrae  with  each  other. 

3.  This  is  in  truth  the  whole  of  the  bony  ftemum ; 
and  what  is  reckoned  the  third  piece,  is  a  carti- 
lage 


Il8  or  THE  TRUNK. 

/ 

lage  merely,  and  continues  fo  down  to  extreme  old  age^ 
This  cartilage,  which  ekes  out  and  lengthens  the  fter^ 
num,  and  which  is  pointed  like  a  fword,  is  thence 
named  cartilagomucronata,  the  pointed  cartilage^ 

or C ARTILAOO  £N8IFORMI8,Or  ixPHoiD£s,||thefword-like 

cartilage.  This  cartilaginous  point  extending  down- 
wards over  the  belly,  gives  a  fure  origin,  and  greater 
power  to  the  mufcles  of  the  abdomen ;  and  that 
without  embarrailing  the  motions  of  the  body.  But  this 
cartilage,  which  is  commonly  (hort  and  fingle  pointed, 
is  fometimes  forked;  fometimes  bent  inwards,  fo  (it  has 
been  thought)  as  to  occafion  ficknefs  and  pain ;  and 
in  one  cafe  was  found  of  fuch  a  length,  as  to  reach  the 
navel,  and  oflified  at  the  fame  time,  fo  as  to  hinder  the 
bending  of  the  body,  and  occalion  much  diftrefs. 

The  ftemum,  and  the  ribs,  and  all  the  che(l,  ftand  fo 
much  expofed,  that  did  we  not  naturally  guard  them 
with  the  hands,  fraftures  mufl  be  very  frequent ;  but  in« 
deed  when  they  are  broken  and  beaten  in,  they  hurt  the 
heart  or  lungs,  and  not  unfrequemly  the  moft  dread*» 
fill  confequences  enfue.  I  have  already  explained^ 
that  this  clafs  of  bones,  defending  the  moft  noble  viT- 
cera  (next  to  the  brain),  the  injuries  are  almoft  as  fa* 
tal  as  injuries  of  the  brain.  Often  by  a  wheel  pafling 
over  the  body,  the  flernum  is  broken  ;  its  pieces  prels 
inwards  upon  the  heart,  which  is  fometimes  burft; 
but  more  commonly  the  patient  dies  a  flow  and  mifer* 
able  death ;  for  the  inflammation,  which  begins  in  the 
place  of  the  wound,  is  extended  to  the  lungs ;  is  pro« 
pagated  ftill  onwards  to  the  heart ;  and  the  heart  be» 
ing  once  inflamed,  there  comes  anxiety,  oppreflion» 
fiaintings,  and  palpitations ;  anxious  breathing }  quick 

and  interrupted  pulfe }  ftill  more  frequent  faintings,  audi 
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dieo  death.  The  ribs  cover  more  properly  the  lungs ; 
where  the  wound  or  inflammation  is  not  always  fatal  i 
for  the  wound  by  the  point  of  the  rib  is  no  deeper 
thin  juft  to  pun&ure  the  lungs ;  yet  through  this  fmall 
-wound  on  their  (uthce^  the  lungs  breathe  out  their  air 
into  the  cavity  of  the  chc ft>  iaad  at  lad  it  efcapes  under 
the  cellular  fubftance  of  the  (kin ;  die  man  is  blown 
tip  to  a  prodigious  degree,  with  continually  increafing 
anxiety ;  his  breathing  becomes  inore  and  more  inter* 
rupted ;  and  if  not  affifted^  he  muft  die« 

PELVIS. 

To  ghre  a  (leady  bearing  to  the  trunk,  and  to  Con« 
ned:  it  with  the  lower  extremities,  by  a  fure  and  firm 
jcHsing,  the  pelvis  is  interpofed.  It  is  a  circle  of 
large  and  firm  bones,  (landing  as  an  arch  betwixt  the 
lower  extremities  and  the  trunk.  Its  arch  is  wide  and 
(bong,  fo  as  to  give  a  firm  bearing  to  the  body ;  its 
individual  bones  are  large,  fo  as  to  give  a  deep  and 
lure  locket  for  the  implantation  of  the  thigh-bone;  its 
motions  are  free  and  large,  bearing  the  trunk  above, 
and  rolling  upon  the  thigh-bones  below ;  and  it  is  fo 
tndy  the  centre,  c^  all  the  great  motions  of  the  body, 
that  when  we  believe  the  motion  to  be  in  the  higher 
pares  oi  the  fpine,  it  is  either  the  laft  vertebra  of  the 
loins  bending  upon  the  top  of  the  pelvis,  or  the  pelvis 
itfelf  rolling  upon  the  head  of  the  thigh<»bones. 

The  PELVIS  is  named  partly,  perhaps,  from  its  refem- 
Uing  a  bafin  in  its  form ;  or  perhaps,  from  its  ofEce  of 
containing  the  urinary  bladder,  redum,  vagina,  and 
womb.  It  confifts,  in  the  child,  of  many  pieces ;  but 
in  the  adult^  it  is  formed  of  four  large  bones^  of  the 
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OS  facrum  behind,  the  ofia  innominata  on  dther  fid^ 
and  the  ob  coccygk  below.  • 

Os  SACRUM.  The  names  os  facrum,  osbafilare^  &c. 
feem  to  relate  rather  to  the  greater  fize  of  thb  bonei^ 
than  to  its  ever  having  been  offered  in  facrifice.  Thit 
bone,  with  its  appendix  the  os  coccygis,  is  called  the 
falfe  fpine,  or  the  column  of  the  falfe  vertebras;  authors 
making  this  didindion,  that  the  true  vertebrae  are  thofe 
of  the  back/neck>  and  loins,  a  column  which  grows  gra- 
dually fmaller  upwards;  the  falfe  vertibra:  are  thofe  of 
the  facrum  and  coccyx,  which  are  conical,  with  the 
apex  or  point  downwards,  and  the  bafe,  viz.  the  top  of 
the  facrum,  turned  upwards  to  meet  the  true  fpine. 

The  bones  of  which  the  facrum  is  compofed,  have 
originally  the  form  of  diflind  fmall  vertibras.  Thefc 
diftinfliohs  are  loft  in  the  adult,  or  are  recognized  only 
by  the  marks  of  former  lines;  for  the  original  vertebrae 
are  now  united  into  one  large  and  firm  bone,  which 
is  named  the  column  of  fajfe  vertebrae;  becaufe,  Iia- 
ving  no  motion,  it  wants  the  chief  character  and  ufe  of 
the  true  ones. 

We  can  recognize  the  original  vertebrae  even  in  the 
adult  bone,  for  we  find  it  regularly  perforated  with. 
holes  for  the  tranfmiflion  of  the  fpinal  nerves ;  we 
find  thefe  holes  regularly  difpofed  in  pairs ;  we  fee  a 
diftinft  white  and  rifmg  line  which  croffes  the  bone^ 
in  the  interftice  of  each  of  the  original  vertebrae,  and 
marks  the  place  where  the  cartilage  once  was ;  and 
by  thefe  lines  being  five  in  number,  with  five  pairs  of 
holes,  we  know  this  bone  to  have  confifted  once  of 
five  pieces,  which  are  now  joined  into  one.  The  re- 
mains of  former  procdTes  ca:a  akb  b«  diiQinguiQied ;  and 

the 


tlie  back  of  the  bone  is  rough  and  irregular  from  the 
old  fpine«* 

The  OS  racriim,  thus  compofed,  is  among  the  Hghtcft 
bones  of  the  human  body ;  with  the  mod  fpongy  fub- 
jftance;  the  thinned  tables;  the  mod  eafily  broken;  and 
its  injuries  of  the  mod  formidable  nature:  but  then  it 
is  a  bone  the  bed  cemented  ;  and  confirmed  by  drong 
ligaments;  and  the  Bed  covered  by  thick  and  cufhioa  \ 
like  mufcles.     The  os  factum  is  of  a  triangular  (hape; 
the  bafe  of  the  triangle  turned  upwards  to  receive  the 
fpine;  its  irnicr  furface  is  fmooth,  to  permit  the  head 
of  the  child  in  labour  to  glide  eafily  along ;  and  its 
outer  furface  is  irregular  and  rough,  with  the  fpincs 
of  former  vertebra,  giving-rife  to  the  great  glutsci  muf- 
cles (which  form  the  contour  of  the  hip),  and  to  all 
the  dronged  mufcles  of  the  back  and  loins. 

It  has  in  it  a  triangular  cavity  un  ^er  the  arch  of  its 
fpinous  proceffes ;  which  cavity  is  continued  from  the 
canal  in  "the  vertebra  of  the  fpine ;  and  this  cavity  of 
the  facrum  contains  the  continuation  and  the  end  of 
the  fpinal  marrow ;  which  being  in  this  place  divided 
into  a  great  many  thread-like  nerves,  has  altogether 
the  form  of  a  horfe's  tail,  and  is  therefore  named  cauda 
equina. 

From  this  triangular  cavity,  the  nerves  of  the  cauda 
equina  go  out  by  the  five  great  holes  on  the  fore  part 
of  the  facrum  j  holes  large  enough  to  receive  the  poiiit 
of  the  finger.  The  three  ftrd  nerves  of  the  facrum,  join- 
ing with  the  lad  nerve  of  the  loins,  form  the  facro- 
fdatic  nerve;  the  larged  in  the  body;  which  goes  down- 
ward to  the  leg:  while  the  two  lower  nerves  of  the  fa- 
aan  fupply  the  contents  of  the  pelvis  alone« 
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The  back  of  the  facrum  is  alfo  perforated  with 
holes,  whofe  fize  is  nearly  equal  to  thofe  on  its  fore 
part,  but  whofe  ufes  are  not  fo  diftindly  known;  for 
the  fmall  nerves  which  pafs  outwards  by  them  to  the 
mufcles  of  the  loins  or  hips,  are  in  no  degree  propor- 
tioned to  the  fize  of  the  holes. 

All  the  edges  of  this  triangle  form  articulating  points, 
by  which  it  is  joined  to  other  bones.  The  bafe,  or 
upper  part  of  the  facrum,  receives  the  laft  vertebra  of 
the  loins  on  a  large  broad  fiixface,  which  makes  a  very 
moveable  joint;  and  indeed*  die  joining  of  the  lad  true 
vertebra,  with  the  top  of  the  facrum,  is  a.  point  where 
there  is  more  motion  than  in  the  higher  parts  of  the 
fpine.  The  apex,  or  point  of  the  facrum,  has  the  os 
coccygis  joined  to  it;  and  this  joining  is  moveable  dll 
the  age  of  twenty  in  men,  and  till  the  age  of  forty-five 
in  women : — the  meaning  of  its  continuing  longer  move- 
able in  women  is  very  plain,  fmce  we  diftindly  feel 
the  lower  point  of  the  coccyx  in  women,  yielding  in 
the  time  of  labour,  fo  as  to  enlarge  greatly  the  lower 
opening  of  the  pelvis.  The  fides  of  the  os  facrum  form 
a  broad,  rough,  and  deeply  indented  furface,  which 
deceives  the  like  rough  furface  of  the  haunch  bones ; 
and  here  the  furfaces  are  fo  rough,  and  the  cartilage 
fo  thin,  that  it  refembles  more  nearly  a  future ;  and 
by  the  help  of  the  firong  ligaments,  and  of  the  large 
mufcles  which  arife  in  common  from  either  bone, 
makes  a  joining  abfolutely  immoveable,  except  by  fuch 
violent  force  as  is  in  the  end  fatal. 

Thus  the  original  ftate  of  this  bone  is  eafily  recog- 
nifed  and  traced  by  many  marks;  it  (lands  in  a  confpi- 
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cooos  phce  of  the  pelWs,  and  its  chief  office  is  to  fup- 
port  the  trank ;  to  which  we  may  add,  that  it  defends 
the  catlda  equina ;  tranfmits  its  great  nerves ;  forms 
chiefly  the  cavity  of  the  pelvis;  and  that  it  is  along  the 
hollow  of  this  bone  that  the  accoucheur  calculates  the 
progreTs  of  the  child's  head  in  labour. 

The  OS  coGCYGiSj  fo  named  from  its  refemblance  to 
the  beak  of  a  cuckow,  is  a  fmall  appendage  to  the 
point  of  the  facrum;  terminating  this  inverted  column 
with  an  acute  point,  and  found  in  veiy  different  con* 
ditions  in  the  feveral  ftages  of  life.     In  the  child  it  is 
|ierely  cartialge,  and  We  can  find  no  point  of  bone  ; 
during  youth  it  is  offifjfing  into  diftiuitt  bones,  which 
continue  moveable  upon  each  other  till  manhood ; 
then  the  feparate  bones  gradually  unite  with  each 
odieTj  fo  as  to  form  one  conical  bone,  with  bulgings  and 
maiks  of  the  pieces  of  which  it  was  originally  compo- 
fed ;  but  (till  the  lad  bone  continues  to  move  upon  the 
jmnt  of  the  facrum,  till  in  advanced  years  it  is  at  lad 
firmly  united;  later  in  women  than  in  men,  'with  whom 
it  is  often  fixed  at  twenty  or  twenty-five.     It  is  not 
Kke  the  os  lacrum,  flat,  but  of  a  roundifh  form,  con- 
vex without  and  concave  inwards  ;  forming  with  the 
facrum  the  lowed  part  of  the  pelvis  behind.    It  has  no 
holes  like  the  lacrum ;  has  no  communication  with  the 
^^sal  canal ;  and  tranfmits  no  nerves ;  but  points  for* 
wards  to  fupport  the  lower  parts  of  the  redum ;  thus, 
it  contrafts  the  lower  opening  of  the  pelvis,  fo  as  to 
fupport  efiedually  the  reftum,  bladder,  and  womb, 
and  yet  condnues  fo  moveable  in  women,  as  to  recede 
in  time  of  labour^  allowing  the  head  to  pafs« 
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The  OSS  A  iKNOMiNATA,  are  the  two  great  irregu? 
lar  bones,  forming  the  fides  of  the  pelvis ;  and  they 
have  a  form  fo  difEcuIt  to  explajn  by  one  name,  tha^ 
they  are  called  oiTa  innominata,  the  nam^Iefs  bones. 
But  thefc  bones  having  been  ia  the  child  formed  ii^ 
diflin£l  and  feparale  pieces,  thefe  pieces  retaia  their 
original  names,  though  united  into  one  great  bone;  we 
continue  to  e:(plain  theip  as  diflin£|:  bones  by  the 
names  of  o$  iliurti,  os  ifchium,  and  os  pubis*    The  oa 
ILIUM,  the  haunch-bone,  is  thU  broa^  and  expanded 
bone  oh  which  lie  the  ftrong  mufcles  of  the  thigh^ 
and  which  forms  the  rounding  of  the  haunch.  The  o^ 
lijCHiuM,  the  hip-bone,  is  the  lowed  point  o£  the  pelvis, 
that  oa  which  we  refl  in  fitting.     The  os  pujpis,  pi: 
fliare-bone,  on  whl(:h  the  private  parts  are  placed.    All 
thefe  bones  are  divided  ia  the  child ;  they  are  unite4 
ia  the  very  centre  of  the  focket  for  the  thigh-boae ; 
and  we  find  ia  the'child  a  thick  cartilage  ia  the  ceatre 
of  the  focket,  and  a  prominent  ridge  of  bone  ia  the 
adult ;  which  ridge,  far  from  incommoding  the  arti- 
culation with  the  thigh-bone,  gives  a  firmer  hold  ta 
the  cartilage  which  lines  that  cavity,  and  is  the  point 
into  which  a  ftrong  ligament  from  the  head  of  thp 
thigh-bone  is  implanted. 

The  OS  ILIUM,  or  haunch-bone,  is  named  from  its 
forming  the  flank.  It  is  the  largeft  part  of  the  os  in^ 
nominatum.  It  rifcs  upwards  from  the  pelvis  in  the 
broad  expanded  wing,  which  forms  the  lower  part  of 
the  cavity  of  the  abdomen,  and  fuppotts  the  chief 
wtight  of  the  impregnated  womb  (for  the  womb  comi-^ 
monly  inc}ini:'S  to  p^e  fide).  The  os  iliumis  covered wit^ 
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the  great  mufcles  that  move  the  *  thighs,  and  to  its 
edge  areiixed  thofe  broad  flat  mufcles  Avhich  form  the 
avails  of  the  abdomen.  This  flat  upper  part  is  named 
the  ALA,  or  WING,  while  the  lower,  or  rounder  part, 
i8«  named  the  body  of  the  bone,  where  it  enters  into 
the  focket,  and  meets  the  oUier  bones. 

The  ALA,  or  flat  expanded  wing,  has  many  parts, 
which  mud  be  well  remembered,  to  underfland  the 
mufcles  which  arife  from  them.  i.  The  whole  circle 
of  this  wing  is  tipt  with  a  ridge  of  firmer  bone,  which 
encircles  the  whole.  This  is  a  circular  cartilage  in  the 
child,  diftinft  from  the  bone,  and  is  of&fied  and  fixed 
only  at  riper  years.  All  this  ridgy  circle  is  called  the 
fpine,  and  is  the  origin  for  the  lower  oblique  and  tranf- 
verfe  mufcles  of  the  abdomen.  2.  The  two  ends  of  this 
fpine  are  abrupt,  and  thepoincs  formed  upon  it  areconfe- 
quently  named  fpinous  procefles;  of  which  there  are  two 
at  its  fore,  and  two  at  its  back  end.  The  two  posterior 
SPINOUS  PROCESSES  are  clofe  by  each  other,  and  are 
merely  two  rough  projeding  points  near  the  rough  fur* 
fece,  by  which  the  os  ilium  is  joined  to  the  os.facrum; 
they  jut  out  behind  the  articulation,  to  make  it  firm 
and  fure ;  and  their  chief  ufes  feem  to  be  the  giving  a 
firm  hold  to  the  (Irong  ligaments  which  bind  this  joint. 
3.  The  two  anterior  fpinous  proceflTes  are  more  diilin£l 
and  more  important  marks ;  for  the  anterior  supe* 
RIOR  SPINOUS  process  is  the  abrupt  ending  of  the  fpine 
or  circle  of  the  ilium,  with  a  fwelling  out)  from  which 
jutting  point  the  fartprious  mufcle,  the  longed  and 
amongit  the  moft  beautiful  in  the  human  body,^  goes 
obliquely  acrofs  the  thigh,  like  a.flrap,  down  to  the 
knee ;  another,  which  is  called  the  tenfor  vaginae  fe- 
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iDoria,  alfo  arifes  here:  and  from  this  point  departs  ib§ 
ligament,  which  paf&ng  from  the  os  ilium  to  the  pubii^ 
or  fore  point  of  the  pelvis,  is  called  the  ligament  of  the 
thigh.  How  necelTary  it  is  to  mark  this  point,  mxif 
be  eafily  deduced^  from  knowing  that  it  is  wider  the 
arch  of  this  femoral  ligament  that  the  great  artery  paf* 
fes  down  to  the  thigh,  and  that  the  femoral  hernia  1%. 
formed.  The  lower  anterior  fpinous  procefs  is  ^■■ 
fmall  bump,  or  little  fwelling,  about  an  inch  undef 
the  firft  one,  which  gives  rife  to  th^reftus  femims 
mufcle,  or  flraight  mufcle  of  the  thigh^  whiph  ^ei; 
along  its  fore  part. 

The  back,  or  dorsitm  of  the  os  ilium,  is  cpvete4 
with  the  two  great  glutaei  mufcles ;  and  the  cost  a,  a| 
it  is  abfurdly  called,  or  the  inner  concave  furface,  givef 
rife  to  the  internal  iliac  mufcle. 

This  bone  (the  os  ilium)  has  a  broad  rough  {^rbce^ 
by  which  it  is  conne£led  witli  the  os  facrum  at  its  fide; 
the  very  form  of  which  declares  the  nature  of  this  join* 
ing,  and  is  fufEcient  argument  and  proof  ^hat  the 
joinings  of  the  pelvis  do  not  move. 

The  acute  Kne  which  is  named  linba  innomx* 
NAT  A,  is  feen  upon  the  internal  furface  of  the  bon6^ 
dividing  the  ala,  or  wing,  from  that  part  which  is  in 
the  focket  for  the  thigh.  This  line  compofes  part  of 
the  brim  of  the  pelvis ;  diftinguifhes  the  cavity  of  the 
pelvis  from  the  cavity  of  the  abdomen ;  and  marks 
the  circle  into  which  the  head  of  the  child  defceadf 
at  the  commencement  of  labour. 

The  OS  I6CHIUM,  or  hip-bone,  isplactd  perpendici^* 
larly  under  the  os  ilium,  and  is  the  lowefl  point  of  the 
pelvis,  upon  which  we  fit.    It  forms  the  largeft  ihare 
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pf  tht  fixket ;  vheni:e  the  fod;^  h  named  Acetabulum 
Ifchii,  9M  peculiarly  belonging  to  this  bone.  The  bump 
pr  round  fwelling  upon  which  we  reft,  is  named  the 
Tuber  Ifchii ;  and  the  fmaller  part,  whicb  extends  up^ 
Ifards  to  meet  the  o|i  pubis,  is  napied  the  Ramus,  or 
branch,  whiph  meet«  a  fimilar  branch  of  that  bone,  to 
form  the  t)iyroid  hole. 

The  BODY  is  tbe  uppermoft,  and  thicker  part  of  the 
boiie,  which  helps  in  forming  the  focket ;  and  among 
|jie  three  bones  this  one  forms  the  largeft  ihare  of  it ; 
nearly  one  half.  From  the  body,  a  &mp  pointed  pro* 
pefe,  named  spinous  process  of  the  ifchium^  is  projcd- 
pd  backwsffds;  and  this  fpinous  proc^fs  pointing  towards 
fhe  lower  end  of  the  facrum,  receives  the  uf^>ermoft  of 
two  long  ligameiits,  which,  from  their  paffing  betwixt 
ibe  iichium  and  facrum,  are  named  facro-fciatic.  By 
diis  l^ament  a  femicirde  of  the  os  ilium,  juft  below 
^he  joiniiig  of  the  ilium  with  the  facrum,  is  completed 
into  a  large  round  hole ;  which  is  h^  like  manner  named 
^he  fiun^o  fciatic  hole,  and  gives  paffage  to  the  great 
nerve  of  the  lower  extremity,  named  the  great  iacro- 
Idatic  nerve. 

The  TUB£R,  or  round  knob,  being  the  point  upon 
which  we  reft,  this  bone  has  been  often  named  os  sb« 
nsNTARiuM.  The  bump  is  a  little  flattened  when  we 
fit  upon  it.  It  is  the  mark  by  which  the  lithotomift 
directs  his  indfion ;  cutting  exa£Uy  in  the  midd)e  be« 
twixt  the  anus  and  this  point  of  bone.  It  is  remark^ 
ableas  the  point  towards  which  the  pofterior  or  lower 
fiiero-fciatic  ligament  extendt ;  and  as  a  point  which 
gives  rife  to  feveral  of  the  ftrong  mufcles  on  the  back 
pf  the  thigh,  and  elpedally  to  thofe  which  form  tht 
hamftrings. 


nOie  RAMUSj  or  branch,  rifes  obliquely  upwards  and 
forwards  to  join  a  like  branch  of  the  pubis.  •  This 
iu'anch,  or  arm  as  ic  is  called,  is  flat,  and  its  edges  are 
turned  a  little  forwards  and  backwards,  fo  that  one 
edge  forms  the  arch  of  the  pubis,  while  the  other  edge 
^armsi  the  margin  of  the  thyroid  hole. 

The  OS  PUBIS,  or  share-bone,  is  the  lad  and  fmatleft 
piece  of  the  OS  innominatum  ;  and  is  named  from  the 
ipons  veneris  being  placed  upon  it,  and  its  hair  being 
a  mark  of  puberty.  It  forms  the  upper  or  fore  part  of 
the  pelvis,  and  completes  the  brim  ;  and,  like  the  if- 
chium,  it  alfo  is  divided  into  three  parts,  viz.  the  body^ 
AN02;js,  and  ramus. 

The  BODV  of  the  pubis  is  thick  and  (Irong,  and  forma 
about  one-fifth  of  the  focket  for  the  thigh  bone*  It 
is.  not  only  the  fmalle(t>  but  the  fhallowen:  part  of  the 
focket.  The  bone  grows  fmaller  as  it  advances  to- 
wards its  angle,  the  joining  of  the  offa  pubis.  There 
it  grows  again  broad  and  flat„  and  the  two  bones  meet 
with  rough  furfaces,  but  with  two  cartilages  interpo- 
fed.  OviiT  the  middle  of  this  bone,  two  great  mufcles,.. 
the  iliac  and  pfoas  mufcles,  pafs  out  of  the  pelvis  ta 
the  thigh  ^  and  where  they  run  under  the  ligament  of 
the  thigh,  they  make  the  pubis  very  fmooth.  Along 
this  bone  there  is  a  little  edge,  or  fharp  ridge,  which 
marks  the  brim  of  the  pelvis  ;  and  the  part  which  ia 
over  the  fymphifis,  or  joim'ng  of  the  bones,  rifmg  high- 
er than  the  reft  of  the  ridge,  is  named  the  ereft  of  the 
pubis  ;  and  from  this  point  the  fmall  pyramidal  muf- 
cles  of  the  abdomen  rife.  The  ramus,  or  branch,  is 
that  more  fleuder  part  of  the  pubis,  which,  joining 

with 
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with  the  branch  of  the  ifchium,  forms  with  it  the  arch 
of  the  pubis,  and  the  edge  of  the  thyroid  hole. 

This  completes  the  ftrick  anatomy  of  the  pelvis  i 
Bi4t  when  we  confider  the  whole,  it  is  further  nc- 
ceffary  to  repeat,  in  (hort  definitions,  certain  points 
which  are  oftener  mentioned  as  marks  of  other  parts. 

The  PROMONTORY  of  the  facrum  is  the  projeftibn 
formed  by  the  lowed  vertebra  of  the  loins  and  the 
upper  point  of  that  bone.     The  hollow  of  the  fa- 
crum is  all  that  fmooth  inner  farface  which  gives  out 
the  great  nerves  for  the  legs  and  pelvis.     The  lesser 
ANGLE,  ipdiftinftion  from  the  greater  angle  or  promon- 
tory of  the  facrum,  is  a  fhort  turn  in  the  bone  near 
where  it  is  joined  with  the  coccyx.     The  crest  of 
the  PUBIS  is  a  ibarper  ridge  or  edge  of  the  bone  over 
the  joining  or  fymphyfis  pubis.  The  posterior  sym- 
physis of  the  pelvis  i$  the  joining  of  the  facrum  with 
the  ilium,  while  thp  fymphyfis  pubis  is  didinguill.ed 
by  the  name  of  anterior-^ymphy^is  of  the  pelvis* 
The  SPINE,  the  tuber,  and  the  ramus  of  the  ifchiuni 
are  fafficiently  explained*.    The  ala,  or  wing,  the 
SPINE,  the  SPINOUS  processes,  and  the  line  a  inno- 
iciNATA  of  the  ilium,  are  alfo  fufiiciently  explained. 
The  ACETABULUM,  fo  named  from  its  refemblance  to  a 
meafure  which  the  ancients  ufed  for  vinegar,  is  the 
hollow  or  focket  for  the  thigh-bone»  compofed  of  the 
ilium,  ifchium,  and  pubis;   the  ridge  in  its  centre 
fhows  the  place  of  its  original  cartilage,  and  points 
out  what  proportion  belongs  to  each  bone ;  that  it  is 
made^  two^fifcbs  by  the  os  ilium>  two-fifths  by  the 
OS  ifcbiiimj  and  one  £fth  only  by  the  os  pubis :  but 

the 
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the  ifchium  has  the  greateft  fhare ;  the  ifchium  form* 
ing  more  than  two-fifths,  and  the  ilium  lefs.     The 
BRIM  of  the  P£Lvis  is  that  oval  ring  which  parts  the 
Ciivity  of  the  pelvis  from  the  cavity  of  the  abdomen  ; 
it  is  (ormed  by  a  continued  and  prominent  line  along 
the  upper  part  of  the  facrom,  the  middle  of  the  ilium, 
and  the  upper  part  or  crefl  of  the  pubis.    This  circle 
of  the  brim  fupports  the  impregnated  womb ;  keeps 
it  up  againft  the  preflfure  of  the  labour  pains ;  ^nd 
fometimes  this  line  has  been  *^  as  (harp  as  a  paper* 
*<  folder,  and  has  cut  acrofs  the  lower  fegment  of  the 
**  womb  ;'*  and  fo,  by  feparating  the  womb  from  the 
vagina,  has  rendered  the  delivery  impoffible ;  and  the 
child  efcaping  into  the  abdomen  among  the  inteftines^ 
the  woman  has  died.    The  outlet  of  the  pelvis  it 
the  lower  circle  again,  compofed  by  the  arch  of  the 
pubis,  and  by  the  fciatic  ligaments^  which  is  wide  ami 
dilatable,  to  permit  the  delivery  of  the  child ;   but 
which,  being  fometimes  too  wide,  permits  the  child's 
head  to  prefs  fb  fuddenly,  and  with  fuch  violence,  up* 
on  the  foft  parts,  that  the  perineum  is  torn.    The 
THYROID  HOLE  is  that  remarkable  vacancy  in  the  bone 
which  perhaps  lightens  the  pelvis,  or  perhaps  allows 
the  foft  parts  to  efcape  from  the  preffure  during  the 
paflfage  of  the  head  of  the  child. 

The  marks  of  the  female  ikeleton  have  been  fought 
for  in  the  (kull,  as  in  the  continuation  of  the  iagittal 
future ;  but  the  trueft  marks  are  thofe  which  relate 
to  that  gteat  fundlion  by  which  chiefly  the  fexes  are 
dilUnguifhod  :  for  while  the  male  pelvis  is  large  tiod 
Aroug,  with  a  fmall  cavity,  narrow  openings,  and 
bom  A  of  greater  (treqgth  }  the  female  pelvis  is  very 
feallow  and  wide,  with  a  large  cavity  and  flender 

bonesj 
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bones,  and  ^th  every  peculmity  which  may  con* 
duc^  to  the  eaify  pafiage  of  the  child.  And  this  occa- 
fions  that  peculiar  form  of  the  body  which  the  pain* 
|er  is  at  greater  pains  to  mark,  and  which  is  indeed 
Tory  eafily  perceived:  for  the  charaderiftic  of  the 
manly  form  is  firmnefs  and  ftrength;  the  fhoolders 
broad,  the  haunches  fmall>  the  thighs  in  a  dired  line 
with  the  body,-  which  gives  a  firm  and  graceful  ftep. 
The  female  form  again  is  delicate,  loft,  and  bending ; 
|he  (boulders  are  narrow  ;  the  haunches  broad ;  the 
dughs  round  and  large ;  the  knees,  of  courfe,  approach 
each  other,  and  the  (lep  is  unfure  :  The  woman,  even 
of  the  Bioft  beautiful  form>  walks  with  a  delicacy  and 
feeUenefs,  which  we  come  to  acknowledge  as  a  beauty 
in  she  weaker  f  ex. 

The  bones  of  the  pelvis  compofe  a  cavity  which 
catinot  be  fairly  underftood  in  feparate  pieces,  but 
which  ftould  be  explained  as  a  whole.  Though  per- 
haps its  ebief  office  is  to  fupport  the  fpine,  fUll  its 
tdatioA  to  labour  deferves  to  be  obferved ;  for  this 
ibrms  at  leail  a  curious  inquiry>  though  it  fhould  not 
be  allowed  a  higher  place  in  the  order  of  ufeful 
iludies. 

We  know,  from  much  experience,  that  where  the 
pdvis  is  of  the  true  fize,  we  have  an  eafy  and  natural 
labour :  that  where  the  pelvis  is  too  large,  there  is 
pain  and  delay ;  but  not  that  kind  of  difficulty  which 
endangers  life :  that  where,  by  diftortion,  the  pelvis 
is  reduced  below  the  (landard  fize,  there  comes  fuch 
difficulty  as  endangers  the  mother,  and  deftroys  the 
child,  and  renders  the  art  of  midwifery  flill  worthy  of 
lerious  ftudy,  and  an  object  of  public  care. 

There 
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There  was  a  time  when  it  was  univerfally  belieted/ 
that   the  joinings  of  the  peMs  diffolved  in  every  lay 
bour ;  that  the  bones  parted,  and  the  openings  ^ere 
enlarged ;  that  the  child  pafTed  with   greater  cafe  9 
and  *'  that  this  opening  of  the  bafin.was  no  lefs  natu^ 
**  ral  than  the  'opening  of  the  womb.^*     By  many  ac* 
cidents,  this  opinion  has  been  often  ftrengthened  and 
revived  )  and  if  authority  could  determine  our  opinion^ 
we  fhould  acknowledge,  that  the  joinings  of  the  pelvis 
were  always  diifolved,  as  a  wife  ptovifion  of  nature  fot 
facilitating  natural,  and  preventing  lingering,  laboufi 
compenfating  for  the  frequent  deviations^  both  in  the 
head   and  pelvis,   from  their  true  and  natural  fizr« 
This  unlucky  opinion  has  introduced,  at  one  time,  a  . 
pr  dice  the  mod  reprehenfibly  fimple ;  as  fomentatioM 
to  foften  thefe  joinings  of  the  pelvis  in  circumftances 
which  require  very  fpecdy  help  5  while,  at  another 
time,  it  has  been  the  apology  for  the  moft  cruel  un* 
natural  operations  of  inftruments,  not  merely  intended 
for  dilating  and  opening  the  foft  parts,  but  for  burft- 
ing  up  thefe  joinings  of  the 'bones.     And  thofe  alfd, 
of  late  years,  who  have  invented 'and  performed  (too 
often  no  doubt)  this  operation  of  cutting  the  fymphy* 
fis  pubis  to  haften  the  fabour,  fay,  that  they  do  not 
perform   an   unneceflary  cruel  operation,  but  merely 
imitate  a  common  procefs  of  nature. 

How  very  far  nature  is  from  intending  this,  may 
be  eafily  known  from  the  very  forms  of  thefe  joining, 
but  much  more  from  the  other  offices  which  thefe 
bones  have  to  perform ;  for  if  the  pelvis  be,  as  I  have 
defined  it,  an  arch  {landing  betwixt  the  trunk  and  the 
lower  extremities  en  which  the  body  rolls,  its  join- 
ing* 
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ings  could  not  part  without  pain  and  iamenersi  per« 
haps  inability  for  life« 

One  chief  reafon  drawn  from  anatomy  is  this:  that 
in  women  dying  after  labour,  the  grifties  of  the  pelvis 
are  manifeftly  foftened ;  the  bones  loofen ;  and  though 
they  cannot  be  pulled  afunder,   they  can  be  (huffled 
or  mored  upon  each  other  in  a  flight  degree:  all 
which  is  eaiily  accounted  for.    The  griftle  that  forms 
the  fymphyfis  pubis  is  not  one  griftle  only,  as  was 
once  fuppofed,  but  a  peculiar  griftle  covers  the  end 
of  each  bone>  and  thefe  are  joined  by  a  membranous 
or  ligamentous  fubftance :  This  ligamentous  fubftance 
is  the  part  which  corrupts  the  fooneft ;  it  is  often  fpoll- 
#d»  and  in  the  place  of  it  a  hollow  only  is  found  ; 
that  hollow  of  the  corrupted  ligament  may  be  called 
a  feparation  of  the  bones ;  but  it  is  fuch  a  feparadon  as 
*^  equals  only  the  back  of  a  common  knife  in  breadth, 
'*  and  will  not  allow  the  bones  to  depart  from  each 
"  other  ;*'  the  joining  is  ftill  ftrong,  forit  is  furrounded 
by  a  capfular  ligament,  not  like  the  loofe  ligament  of 
a  moveable  joint,  but  adhering  to  every  point  of  each 
bone :  and  this  ligament  does  perform  its  office  fo 
completely,  that  while  it  remains  entire,  though  the 
bones  fiiuffle  iidewife  upon  each  other,  no  force  caa 
pull  them  afunder :  ^^  Even  when  the  foie-part  of  the 
pelvis  is  cut  out,  and  turned  and  twifted  betwixt  the 
hands,  ftill  though  the  bones  can  be  bent  backwards 
^'  and  forwards,  they  cannot  be  pulled  from  eadi  other 
^'  the  tenth  part  of  an  inch.''     Thefe  inquiries  were 
made  by  one,  who,  though  partial  to  the  other  fide 
of  this  queftioD,  could  sot  allow  liimfislf  to  dilguife 

Che 
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the  truths  Hrhofe  audiority  u  the  higheft,  m4  by 
vhofe  faSs  I  fhould  mod  willingly  abide* 

Kow,  it  is  plain»  that  fmct  a  iquufation,  amoint^ 
ing  only  to  the  Lath  of  an  inch,  occafions  deaths  tlm 
cannot  be  a  proYifion  of  nature;  md  fmce  the  fqMe 
ration  in  fudi  dc^^ree  could  not  enlarge  the  openifigi 
of  the  bafin^  there  again  it  cannot  be  a  pravifion  of 
nature.  Ifaiowtbat  tales  are  not  awantiqg  of  vo** 
men  whofe  boaes  were  feparated  dufiflg  laboor ;  baf 
what  is  there  fo  sdiferd,  chat  we  fliaU  not  find  a  pic^- 
cedent  or  parallel  cafe  in  our  aanals  of  monftrous  and 
incredible  fttds  ?  Or  rather^  where  is  there  a  Mt  of 
this  defcription  whidi  is  not  balanced  and  oppo&d  faqr 
onpofite  authorities  and  fads  ?  I  have  difleftod  fo» 
veral  woincn  who  had  died  in  lingering  laboiBr»  when 
I  found  no  difunion  of  the  bones.  I  have  feen  wo« 
men  opened,  after  the  greateft  violence  with  inftru-* 
ments,  and  yet  found  no  reparation  of  the  bonea. 
We  have  cafes  of  women  having  the  molBties  offiuro^ 
a  univerfal  foftnels  and  bending  of  the  bones,  who 
have  lived  in  this  condition  for  many  years,  with  the 
pelvis  aUb  affe&ed  ;  its  openings  gradually  more  and 
more  abridged ;  the  miferable  woman  fuffering  linger«> 
ing  labour,  and  undergoing  the  delivery  by  hooks^ 
with  all  the  violence  that  muft  be  ufed  in  fuch  deQpe- 
rate  cafes,  and  ftiU  no  feparation  of  the  bones  happen^ 
ing.  How,  indeed,  ihould  there  be  fuch  difficult  la* 
hours  as  thdfe,  if  the  feparation  of  the  bones  could  al« 
low  the  child  to  pafs  ? 

If  it  be  Tciid*  *^  the  joinings  of  the  pelvis  arc  fome- 
times  diflolved/*  I  acknowledge  that  they  are,  juft 
as  the  joint  of  the  thigh  is  diiTolved  ^  that  is,  Ibmetimes 

by 
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by  violence,  and  fometimes  by  internal  difeafe ;  but 
If  it  be  afBrmed,  that  ^^  the  joinings  of  the  pelvis  are 
<<  diflblyed  to  facilitate  labour/'  I  would  obferye^  that 
ivherever  feparation  of  the  bones  hat  happened,  it  has 
both  increafed  the  difficulties  of  the  labour,  and  been 
in  itfelf  a  very  terrible  difeafe ;  for  pro<rfs  of  which,  I 
muft  refer  to  Hunter,  Denman,  and  others,  to  whbfe 
peculiar  province  fuch  cafes  belong.    But  furely  thefe 
principles  will  be  univerfally  acknowledged  :  That  the 
pelvis  fupporting  the  trunk  is  the  centre  of  its  largeft 
motions :  that  if  the  bones  of  the  pelvis  were  loofened, 
fach  motions  could  no  longer  be  performed :   that 
whexi,  by  violence  or  by  internal  difeafei  or  in  the 
time  of  fevere  labour,   thefe  joinings  have  actually 
been  difiblved  or  burft,  the  woman  has  become  in- 
ftantly  lame,  unable  to  fit,  (land,  or  lie,  or  fupport 
herfelf  in  any  degree ;  (he  is  rendered  incapable  of 
turning,  or  even  of  being  turned  in  bed ;  her  attend* 
ants  cannot  even  move  her  legs,  without  intolerable 
anguifh,  as  if  torn  afunder*.  There  fometimes  follows 
a  colledion  of  matter  within  the  joint  (the  matter  ex* 
tending  quite  down  to  the  tuber  ifchii),  high  fever, 
delirium,  and  deathf  >  or  in  cafe  of  recovery  (which 
is  indeed  more  frequent),  the  recovery  is  flow  and 
partial  only ;  a  degree  of  lamenefs  remains,  with  pain, 
weaknefs,   and  languid  health;    they  can  (land  on 
one  leg  more  eafily  than  on  both ;  they  can  walk 
more  eafily  than  they  can  (land ;   but  it  is  many 
months  before  they  can  walk  without  crutches ;  and 
long  after   they  come  to  walk  upon  even  ground, 

•  Denman.  t  Hunter. 

Vol.  I.  L  •    climb- 


146  or  THE  TRUNK, 

m 

climbing  a  flair  continues  to  be  very  difficult  and 
painful.  In  order  to  obtain  even  this  flovir  re-union  of 
the  bones,  the  pelvis  mud  be  bound  up  with  a  cir- 
cular bandage  very  tight ;  and  they  mud  fubmit  to 
be  confined  long :  by  negled  of  which  precautions, 
fometimes,  by  the  rubbing  of  the  bones,  a  pretema- 
tural  joint  is  formedj  and  they  continue  lanie  for 
years,  or  for  life  * ;  or  fometimes  the  bones  are 
united  by  oilification ;  the  callus  or  new  bone  proje&s 
towards  the  centre  of  the  pelvis,  and  makes  ic  im- 
poflible  for  the  woman  to  be  delivered  again  of  a  living 

child  t. 

Now  this  hiilory  of  the  difcafe  leads  to  reafons  in* 
dependent  of  anatomy,  and  furer  than  it;  which 
prove,  that  this  feparatlon  of  the  bones  (an  accident 
the  exiftence  of  which  cannot  be  queftioned)  is  not  a 
provihon  of  nature,  but  a  mod  feripus  difeafc.  For 
if  thefe  be  the  dreadful  confequences  of  feparation  of 
the  bones,  how  can  we  believe  that  it  happens,  whea 
we  fee  women  walking  during  all  their  labour,  and, 
in  place  of  being  pained,  rather  relieved  by  a  variety 
of  poflures,  and  by  walking  about  their  room  ?  when 
we  fee  them  often  walk  to  bed  after  being  delivered  oa 
chairs  or  couches  ?  rife  up  on  the  third  day ;  and  of* 
ten  refume  the  care  and  fatigues  of  a  family  in  a  feff 
days  more  i  or  can  we  believe,  that  there  is  a  ten- 
dency  to  feparation  of  the  bones  in  thofe  who,  follow* 
ing  the  camp,  are  delivered  on  one  day,  and  walk  on 
the  following  ?  or  in  thofe  women  who,  to  concci|I 

•  Dcnman  fays  twenty-five  or  thirty  years. 
f  Spence'i  cafes. 

their 
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their  fhaihe,  have  not  indulged  in  bed  a  fingle  hour  i 
or  can  we  believe,  that  there  is  even  the  flighteft  ten- 
dency to  the  reparation  of  the  bones  in  thofe  women 
iriide  pelvis  refills  the  force  of  a  lingering  and  fevere 
labour ;  who  fufier  (till  further  all  the  violence  of  in- 
flruments ;  who  yet  recover  as  from  a  natural  deli- 
very^  and  who  aUb  rife  from  bed  on  the  third  or 
fourth  day  ? 


CHAP.    VI, 


BONES  OF  THE  THIGH,  LEG,  AND  FOOT; 


The  thioh-boke  i$  the  greateft  bone  of  the  body^ 
md  needs  to  be  fo,  fupporting  alone,  and  in  the  moft 
^unfavourable  diredion,  the  whole  weight  of  the  trunk  ; 
ihr  though  the  body  of  this  bone  is  in  a  line  with  the 
trunk,  in  the  axis  of  the  body,  its  neck  (hnds  off  al- 
xnoft  at  right  angles  with  the  body  of  the  bone ;  and 
in  this  unfavourable  direftion  mud  it  carry  the  whole 
iraght  of  the  trunk }  for  the  body  is  feldom  fo  placed 
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i^  to  red  ftft  %«ig^t  equally  upon  either  thigh-bone  | 
eommofily  it  ii  fo  inclined  from  fide  to  fide  aher^ 
Aatdy,  that  the  neck  of  one  thigh-bone  beaM  alone  the 
«rhole  vtreijght  of  the  body  and  )\ttib%,  &t  h  fHll  loaded 
^th  greater  burdens  than  the  mere  \raighc  Of  the 
body  itfelf^ 

The  tbigh-befne  is  one  of  the  moft  regular  of  AiA 
cylindrical  bones«  i.  Its  body  is  very  thicK  and  ftroaf^  i 
of  a  rounded  form ;  fwelling  out  at  either  end  into  two 
heads.  In'  its  middle  it  bends  a  little  outwards^  with 
its  circle  or  convex  fide  turned  towards  the  fore  part 
of  the  thigh.  This  bending  of  the  thigh-bone  has 
been  a  fubjeft  of  fpeculation  abundantly  ridiculous^ 
viz.  whether  this  be  an  accidental  or  a  natural  arch. 
There  are  authors  who  have  afcribed  it  to  the  nurie 
carrying  the  child  by  the  thighs,  and  its  foft  bones 
bending  under  the  weight.  There  is  another  author, 
very  juftly  celebratedj  who  imputes  it  to  the  weight  of 
the  body  and  the  (Ironger  adion  of  the  flexor  muf- 
cles ;  aiBrming,  that  it  is  ftraight  in  the  child,  and 
grows  convex  by  age.  This  could  not  be,  elfe  we 
ihould  find  this  curve  lefs  in  fome,  and  greateft  in 
thofe  who  had  walked  mofl:,  or  whofe  mufcles  had  the 
greated  (Irength  ;  and  if  the  mufcles  did  produce  this 
curve,  a  little  accident  giving  the  balance  to  the  flexor 
mufcles  ihould  put  the  thigh-bone  in  their  power  to 
bend  it  in  any  degree,  and  to  caufe  diftortion.  But  the 
end  of  all  fuch  fpeculations  is  this,  that  we  find  it 
-bended  in  the  foetus  not  yet  delivered  from  the  mo- 
ther's womb,  or  in  a  chicken  while  (till  encbfed  ia 
the  fhell  j  it  ts  a  uniform  and  regular  bending,  de- 
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£gned  and  marked  in  the  v^  firft  formation  of  the 
honc^  and  intended,  perhaps,  for  the  advantage  of  tb§ 
ftrong  miifcles  in  the  hack  of  th9  |higb»  (o  give  thew 
{preater  power,  or  more  room* 

2.  The  KE  AD  of  the  thigh4>one  h  Ukevife  the  mo$ 
.peded  of  any  in  the  human  body ;  for  its  ^ircun^ 
rence  is  a  very  regular  circle,  of  which  the  head  coni» 
tains  nearly  two-thirds :  It  is  fmall,  neat^  and  cpm^ 
pietely  receiTed  into  its  focket^  which  is.  not  only  deep 
in  itfelf,  and  very  fecure,  but  is  further  deepened  by 
the  cartilage  which  borders  it ;  fo  that  this  is  naturally^ 
and  without  the  help  of  ligaments,  the  flrongeft  joinli 
in  all  the  body ;  but  among  other  fecurities  which  are 
fuperadded,  is  the  round  ligament,  the  mark  of  which 
is  cafily  feen,  being  a  broad  dimple  in  the  centre  of  its 
head. 

3*  The  NBcic  of  this  bone  is  the  trueft  in  the  flcele» 
ton ;  and  indeed  it  is  from  this  neck  of  the  thigh-bone 
ihac  we  transfer  the  name  to  other  bones,  which  have 
hardly  any  other  mark '  of  neck  than  that  which  ia 
made  by  their  purfe«like  ligament  being  fixed  behind 
die  head  of  the  bone,  and  leaving  a  roughnefs  there; 
But  the  neck  of  the  thigh-bone  is  an  inch  and  a  half 
in  length,  thiqk  and  ftrong,  yet  hardly  proportioned 
to  the  great  weights  which  it  has  to  bear ;  long,  that 
it  may  allow  the  head  to  be  fet  deeper  in  its  focket ; 
food  (landing  wide  up  from  the  ihoulder  of  the  bone,  to 
keep  its  motions  vide  and  free,  and  unembarraflfed  by 
$he  pelvis ;  for  without  this  great  length  of  the  neck, 
its  motions  had  been  checked  even  by  the  edges  of  its 
own  focket, 
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The  TROCHANTER  are  the  longeft:  procefles  in  the 
human  body  for  the  attachment  of  mufcles^  and  they  are 
named  trochanter  (or  proc^es  for  turning  the  thigh) 
from  their  office^  which  is  the  receiving  of  thofe  great 
mufdes  which  not  only  bend  and  extend  the  thigh  but 
turn  it  upon  its  axis ;  for  thefe  procefles  are  obiiquei 
fo  as  to  bend  and  to  turn  the  thigh  at  once. 

4.  The  TROCHANTER  MAJOR,  the  outermoft  and 
longer  of  the  twoj  is  that  great  bump  which  reprefenoi 
the  direft  end  of  the  thigh-bone,  while  the  neck  ftands 
off  from  it  at  one  fide  j  therefore  the  great  trochanter 
ftands  above  the  neck,  and  is  eafily  diftinguifhed  out* 
wardly,  being  that  great  bump  which  we  fed  fo  plainly 
in  laying  the  hand  upon  the  haunch.  This  procefs 
receives  the  glutsei  mufcles,  and  all  the  great  mufdei 
which  move  the  thigh  outwards. 

5.  The  TROCHANTER  MINOR,  or  Icffcr  trochanter^ 
is  fmaller  and  more  pointed;  rifing  on  the  inner  fide  of 
the  bone ;  lower  than  the  trochanter  major^  and  placed 
under  the  root  of  the  neck,  as  the  greater  one  is  placed 
above  it.  It  is  deeper  in  the  thigh,  and  never  to  be 
felt,  not  even  in  luxations.  Its  mufcles  alfo,  by  the 
obliquity  of  their  infertion  into  it,  turn  the  thigh,  .and 
bend  it  towards  the  body  ;  fuch  as  the  pfoas  and  iliacus 
internus,  which  paffing  out  from  the  pelvis,  fink  deep 
into  the  groin,  and  are  implanted  into  this  point.  From 
the  one  trochanter  to  the  other,  there  is  a  very  conffn* 
cuous  roughnefs,  which  marks  the  place  of  the  capfule 
or  ligamentary  bag  of  the  joint ;  for  it  enclofes  the 
whole  length  of  the  neck  and  of  the  thigh-bone.  This 
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.  roughnefs  begins  the  great  rough  line,  and  is  what  is 

regularly  named  the  Itnea  afpera. 

6.  The  LiNEA  ASPERA  IS  a  rifing  or  prominent  line, 

▼ery  ragged  and  unequal,  which  runs  all  down  the 
back  part  of  the  thigh  :  It  begins  at  the  roots  of  the 
two  trochanters,  and  the  rough  lines  from  each  troch* 
inter  meet  about  four  inches  down  the  bone  ;  thence 
the  linea  afpera  runs  down  the  back  of  the  bone  a 
fingle  line,  and  forks  again  into  two  lines,  one  going 
towards  each  condyle,  and  ending  in  the  tubercles  at 
the  lower  end  of  the  bone  ;  fo  that  the  linea  afpera  is 
fingle  in  the  middle,  and  forked  at  either  end. 

7.  The  Condyles  are  the  two  tubers  into  which  the 
thigh-bone  fwells  out  at  its  lower  part.    There  is  firft 
a  gentle  and  gradual  fwelling  of  the  bone ;  then  an  en- 
largement into  two  broad  and  flat  furfaces,  which  are 
fo  unite  with  the  next  -bone  in  forming  the  great  joint 
of  the  knee*    The  two  tuberofities,  which,  by  their 
fiat  faces,  form  the  joint,  fwell  out  above  the  joint,  and 
are  called  the  condyles.    The  inner  condyle  is 
larger,  to  compenfate  for  the  oblique  pofition  of  the 
thigh-bone ;  for  the  bones  are  feparated  at  their  heads 
by  the  whole  width  of  the  pelvis,  but  are  drawn  to-* 
wards  a  point  below,  fa  as  to  touch  each  other  at  the 
knees.    On  the  fore  part  of  the  bone,  betwixt  the 
condyles,  there  is  a  broad  fmooth  furface,  upon  which 
die  rotola,  or  pulley-like  bone  glides ;  and  on  the  back 
pare  of  the  thigh-bonci  in  the  middle  betwixt  the 
condyles,  there  is  a  deep  notch,  whxh  contains  the 
great  artery,  vein,  and  nerve  of  the  leg. 

The  great  nutritious  artery  enters  below  the  mid- 
dle of  this  bone,  and  fmaller  arteries  enter  through  its 
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porous  extremities :  as  may  be  known  by  many  fmaU 
holes  near  the  head  of  the  bone. 

The  HEAD  of  the  thigh*bone.  is  round,  and  fet  dQwit 
deeply  in  its  focket,  to  give  greater  fecurity  to  a  joint 
fo  important^  and  fo  much  expoled  as  the  hip  is.'  Th^ 
KECK  ftands  off  from  the  reft  of  the  bone,  fo  tliat  by 
its  length,  it  allows  a  free  play  to  the  joint,  biit  is  itfeif 
much  expofed  by  its .  tranfverfe  pofition,  as  j|f  nature 
had  npt  formed  to  the  human  body  any  joint  at  once 
free>  movipg  and  ftrong*  The  neck  is  not  formed  in 
the  boy,  becaufe  the  focket  is  not  yet  deep,  nor  fuch 
as  to  hinder  the  motion^  of  the  thigh ;  and  the  head  i| . 
formed  apart  from  the  boae^  and  is  not  firmly  united 
with  it  till  adult  years,  fo  that  falls  luxate  or  feparate 

'  the  head  in  young  people,  but  they  break  the  neck  of 
the  bone  in  thofe  that  are  advanced  in  years.  The 
TROCHANTERS,  or  fhouldcrs,  are  large  to  receive  the 
great  mufcles  which  are  implanted  in  them»  and 
oblique,  that  they  may  at  once  bend  and  turn  the 
thigh.  The  shaft  or  body  is  very  ftrong,  that  it 
may  bear  our  whole  v;eight,  and  the  aftion  of  fuch 
powerful  jnufcles ;  and  it  is  marked  with  the  rough  ^» 
line,  behind  from  which  a  mafs  of  fieOi  takes  its 
rife,  v/hich  wraps  completely  round  the  lower  part  of 
the  thigh-bone,  and  forms  what  are  called  the  vafti 
mufcles,  the  greateft  mufcleS  for  extending  the  leg. 
The  coNDvtiis  fvvell  out  to  give  a  broad  furface,  and 

"  a  firm  joining  for  the  knee.  But  of  all  its  parts,  the 
great  trochantei  fliould  be  moft  particularly  obferved^ 
as  it  is  the  chief  mark  in  luxations  or  fradures  of  this 
bone :  For  w^hen  the  greater  trochanter  is  puflied 
downwards,  we  find  the  thigh  luxated  downwards  ; 
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vhen  the  trochanter  is  higher  than  its  true  pl^ce,  and 
b  fixed  that  it  cannot  roll^  we  are  affiired  that  it  is 
lm;ated  upwards ;  but  when  the  trochanter  is  higher 
than  its  true  place,  with  the  thigh  rolling  freely,  we 
ire  afliired  its  neck  is  broken^  the  trochanter  being 
placed,  and  the  broken  head  remaining  in  its 
[bdcet ;  but  when  the  trochanter  remains  in  its  place« 
we  ibould  conclude  that  the  joint  is  but  little  injuredt 
or  that  it  isonly  a  bruife  of  thofe  glands  or  mucous  foU 
tides  which  are  lodged  withm  the  focket  for  lubricatr 
jag  the  joint* 

The  TiiiiA  is  named  from  its  refemblance  to  a  pipe  \ 
the  upper  part  of  the  tibia,  reprefenting  the  expanded 
pr  trumpet-uke  end^  the  lower  part  reprefendng  the 
flute  end  of  the  pipe.  The  tibia,  on  its  upper  end,  is  flat 
and  broad,  making  a  mod  Angular  articulation  with 
the  thigh-bone  ;  for  it  is  not  a  ball  and  focket  like  the 
flioulder  or  hip,  nor  a  hinge  joint  guarded  on  either 
fide  with  projecting  points  like  the  ankle.  There  is 
Qo  lecurity  for  the  knee  joint  by  the  form  of  its  bones, 
for  they  have  plain  flat  heads :  they  are  broad  indeec), 
|)nt  they  are  merely  laid  upon  each  other.  It  is  only 
by  its  Ugaments  that  this  joint  is  (Irong ;  and  by  the 
number  of  its .  ligaments  it  is  a  complex  and  delicate 
joint  peculiarly  liable  to  difeaie. 

t.  The  UPPER  HEAD  of  the  tibia  is  diick  and  fpongy^ 
and  we  find  there  two  broad  and  fuperficial  hollows, 
a$  if  imprefied  while  foft,  with  the  marks  of  the 
condyles  of  the  thigh-bone ;  and  thefe  flight  hollows 
are  all  the  cavity  that  it  has  for  receiving  the  thigh* 
boo&    A  pretty  high  ridge  rifes  betwixt  thele  two 
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hoIlow$,  fo  as  to  be  received  into  the  intia*flice  be- 
twixt the  condyles ;  and  at  the  back  part,  which  is  Uie 
higheft  point  of  the  ridge,  an  internal  ligament  ties 
the  tibia  to  the  thigh-bone.    This  Q>ongy  head 'hat 
alfo  a  rough  margin,  to  which  the  capfolar  ligament 
is  tied ;  on  the  fore  part  of  this  bone,  juft  bdbw  ^dte 
knte,  there  is  a  bump  for  receiving  the  great  lig^dbt 
of  the  patella,  or,  in  other  words,  the  great  ttmioa 
of  all  the  extenfor  mufcles  of  the  leg;  and  laftly^  diero 
is  upon  the  outer  fide  of  this  fpongy  head,  juft'  mider 
the  margin  of  the  joint,  a  fmooth  ardcttlatiagitarfao^ 
(like  a  dimple  imprefled  with  the  finger),  for  receiving 
the  head  of  the  fibula.    It  is  under  the  margin  of  die 
joint,  for  the  fibula  does  not  enter  at  all  inta  the  knee 
joint }  it  is  only  laid  upon  the  fide  of  the  tiUa,  fixed 
to  it  by  ligaments,  but  not  received  into  any  thing 
like  a  cavity. 

2.  The  BOBY  of  the  bone  is  of  a  prifmatic  or  trian- 
gular form,  and  its  three  edges  or  acute  angles  are 
very  high  lines  running  along  its  whole  length ;  one 
line  a  little  waved,  and  turned  diredly  forwards,  is 
what  is  called  the  fhin.  At  the  top  of  this  ridge  is 
that  bump  into  which  the  ligament  of  the  rotula  or 
patella  is  implanted ;  and  the  whole  length  of  this 
acute  line  is  fo  eafily  traced  through  the  fkin,  that  we 
can  never  be  miftaken  about  fraftures  of  this  bone. 
Another  line  lefs  acute  than  this  is  turned  diredly 
backwards ;  and  the  third  acute  line,  which  completes 
the  triangular  form,  is  turned  towards  the  fibula,  to 
receive  a  broad  ligament,  or  interofieous  membrane, 
which  ties  the  two  bones  together. 

3.  The  lower  head  of  the  tibia  compofcs  the  chief 
parts  of  the  ankle-joinc.    The  lower  htad  of  the  tibia 
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b  finaller  than  the  upper>  in  the  fame  proportion  that 
the  ankle  is  fmaUer  than  the  knee.  The  pointed  part 
oJF  thia  head  of  the  tibia  reprefents  the  mouth  piece, 
or  flute  part  of  the  pipe,  and  conftitutes  the  bump  of 
the  INKER  AKKLE.  The  lower  end  of  the  fibula  lies 
fo  upon  the  lower  end  of  the  tibia,  as  to  form  the  outer 
ankle ;  and  there  is  on  the  fide  of  the  tibia  a  deep 
hollow,  like  an  impreflion  made  with  the  point  of  the 
thumb,  which  receives  the  lower  end  of  the  fibula. 
The  acute  point  of  the  tibia,  named  the  procefs  of 
the  inner  ankle,  pafies  beyond  the  bone  of  the  foot, 
and,  by  lying  upon  the  fide  of  the  joint,  guards  the 
ankle,  fo  that  it  cannot  be  luxated  inwards,  without 
this  pointed  procefs  of  the  maleolus  internus,  or  inner 
ankle,  being  broken. 

The  tibia  is  a  bone  of  great  fize,  and  needs  to  be  fo, 
for  it  fupports  the  whole  weight  of  the  body.    It  is 
not  at  all  afiifted  by  the  fibula  in  bearing  the  weight, 
the  fibula,  or  flender  bone,  being  merely  laid  upon 
the  fide  of  the  tibia,  for  uTes  which  ihall  be  explained 
prefently.     The  tibia  is  thick,  with  much  cancelli  or 
fpongy  fubftance  within ;  has  pretty  firm  plates  with- 
out ;  is  much  ftrengthened  by  its  ridges,  and  by  its 
triangular  form  :  its  ridges  are  regular  with  regard  to 
each  other,  but  the  whole  bone  is  twifted  as  if  it  had 
been  turned  betwixt  che  hands  when  foft :   This  dif- 
tortion  makes  the  procefs  of  the  inner  ankle  lie  not  re- 
gularly upon  the  fide  of  that  joint,  but  a  little  obliquel]f 
forwards,  determining  the  obliquity  of  the  foot  j  which 
muft  be  of  much  confequence,  fince  there  are  many 
provifions  for  fecuring  this  turning  of  the  foot,  viz. 
the  oblique  pofition  of  the  trochanters ;  the  oblique 
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iniertion  of  all  the  mufcles^  and  this  obliquity  of  dia 
ankles ;  the  inner  ankle  advancing  a  little  before  the 
joint,  and  the  oucer  ankle  receding  in  the  lame  degree 
))diind  it. 

The  FIBULA,  which  is  named  fo  from  its  refemblance 
to  the  Roman  clafp,  is  a  long,  flender  bone,  which  is  ufe- 
ful  partly  in  ftrengthening  the  leg,  but  chiefly  in  form« 
iog  the  ankle  joint ;  for  the  tibia  only  is  conne£bed  with 
the  knee^  while  the  fibula,  which  has  no  place  in  the 
knee  joint,  goes  down  below  che  lower  end  of  the  tibiai 
fbrmix^  the  long  procefs  of  the  outer  ankle. 

The  fibula  is  a  long  and  flender  bone,  the  longeft 
and  flendereft  in  the  body.  It  lies  by  the  fide  of  the 
tibia  like  a  fplint ;  fo  that  when  at  any  time  the  tibia 
is  broken  without  the  fibula,  or  when  the  tibia  having 
ipoiled,  becomes  carious,  and  a  piece  of  it  is  loft,  the 
fibula  maintains  the  form  of  the  limb  till  the  lafl  piece 
be  replaced,  or  till  the  frafture  be  firmly  reunited.  It 
is,  like  the  tibia,  triangular,  and  has  two  heads,  which 
are  knots,  very  large,  and  difpropbrtioned  to  fo  flender 
a  bone.  The  fharpeft  line  of  the  fibula  is  turned  to 
one  fharp  line  of  the  tibia,  and  the  interofleous  mem.- 
brane  pafles  betwixt  them.  The  bone  lies  in  a  line  with 
the  tibia,  on  the  outer  fide  of  it,  and  a  little  behind  it. 
The  upper  head  of  the  fibula  is  laid  upon  a  plain  fmootb 
fiurface,  on  the  fide  of  the  tibia,  a  little  below  the  knee ; 
and  though  the  fibula  is  not  received  deep  into  the  ti- 
bia, this  want  is  compeniated  for  by  the  ftrong  ligar 
ments  by  which  this  little  joint  is  tied  by  the  knee, 
being  completely  wrapped  round  with  the  expanded 
tendons  of  thofe  great  mufcles  which  make  up  che 
thigh,  by  the  knee  being  fUll  farther  embraced  dofely 
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by  the  fkfcia,  or  tendinous  ezpanfion  of  the  thigh ;  but 

above  aU»  by  the  tendons  of  the  outer  faamftrings  be« 

iag  fixed  into  this  knot  of  the  fibula,  and  expending 

from  that  over  the  fore  part  of  the  tibia* 

,  The  lover  head  of  the  fibula  is  let  pretty  deep  into  a 

fbdaet  on  the  fide  of  the  tibia  j  together,  they  form  the 

anklfi  joint  for  receiving  the  bones  of  the  foot.    The 

ankle '  jouit  it  one  of  the  pureft  hinge  joints,  and  is 

veiy  &cure )  for  there  is  the  tibia^  at  the  procefs  of 

the  inner  ankle,  guarding  the  4oint  irithin }  there  is 

the  fibula  paffing  the  joint  ftill  fiirtfaer,  and  making 

the  outer  ankle  ftill  a  ftronger  guard  .without.    Thefe 

two  points^  proje£king  fo  as  to  enclofe  the  bones  of 

the. foot,  make  a  pure  hinge;  prevent  all  lateral  mo- 

doiii  make  the  joint  firm  and  ftreng}  and  wtli«itaU 

hyir  of  luxations  till  one  pr  both  ankles  be  broken/ 

Wc  know  that  there  is  little  motion  betwixt  the  tilm 

and  fibula;  none  tha(  is  fenfible  outwardly,  and  no 

more  in  truth  than  Juft  to  ghre  a  fort  of  elafticity^ 

yiddiag  to  flighter  ftrains.    But  we  are  well  aflured, 

that  tUs  modon,  though  ilighteft  and  imperceptible, 

it  very  ccmftant ;  for  thefe  jointings  of  the  fibula  with 

die  dbia  are  always  found  fmootK  and  lubricated) 

sad  diere  are  no  two  bones  in  the  body  fo  clofely 

!  cooneAed  as  the  dbia  and  fibula  are,  which  are  fo 

Seklom  anchyloled,  i •  e.  joined  into  one  by  difeafe. 

The  fibula  may  be  thus  defined :  It  is  a  long  flen* 
der  bone,  which  anfwers  to  the  double  bone  of  the 
fore  arm,  completes  the  fi>rm,  and  adds  fomewbat 
to  the  ftrength  of  the  leg ;  it  gives  a  broader  ori-^ 
^  for  its  ftrong  mulcles ;  lies  by  the  fide  of  th^ 

tibia 
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tibia  like  a  fplint;  and,  being  a  little  arched  to* 
wards  the  tibia,  fupports  it  againfl  thofe  acddents 
which  would  break  it  acrofs,  and  maintains  the  form 
of  the  leg  when  the  tibia  fs  carious  or  broken ;  the  fi- 
bula, though  it  has  little  conne£tion  with  the  knee^ 
pafles  beyond  the  ankle  joint,  and  is  its  duef  guard 
and  ftrength  in  that  direction  in  which  die  joint  flioold 
be  mod  apt  to  yield }  and  in  this  office  of  guarding 
the  ankle,  it  is  fo  true,  that  the  ankle  cannot  yield  till 
this  guard  of  the  fibula  be  broken. 

RoTULA  or  PATELLA,  or  KNEE-PAN,  IS  afinall  thick 
bone,  of  an  oval,  or  rather  triangular  form.  The  bar 
fis  of  this  rounded  triangle  is  turned  upwards  to  re- 
ceive the  four  great  mufdes  which  extend  the  Iq;  i 
the  pointed  part  of  this  triangle  is  turned  downwards^ 
and  is  tied  by  a  very  ftrong  ligament  to  the  bunqp  or 
tubercle  of  the  tibia,  juft  under  the  knee.  This  Bga* 
ment  is  called  the  ligament  of  the  patella,  or  of  the 
tibia,  connefting  the  patella  fo  clofely,  that  ibme  ana- 
tomiftt  of  the  firft  name  choofe  to  fpeak  of  the  patella 
as  a  mere  procefs  of  the  tibia,  (as  the  olecranon  is  a 
procefs  of  the  ulna),  only  flexible  and  loofe ;  an  ar« 
rangement  which  1  think  fo  far  right  and  ufefiil,  as 
the  fradures  of  the  olecranon  and  of  the  patella  are 
fo  much  alike,  efpecially  in  the  method  of  cure,  that 
they  may  be  fpoken  of  as  one  cafe }  for  thcfe  two  are 
the  only  exceptions  to  the  common  rules  and  methoda 
of  fetting  broken  bones. 

The  patella  is  manifeftly  ufeful,  chiefly  as  a  tever ; 
for  it  is  a  pulley,  which  is  a  fpecies«of  lever,  gliding 
upon  the  forepart  of  the  thigh-bone  upon  the  fmootb 
furface  which  is  betwixt  the  condyles.    The  projec- 
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tion  of  this  bone  upon  the  knee  removes  the  ading 
force  h^m  the  centre  of  motion,  fo  as  to  increaife  the 
power ;  and  it  is  beautifully  contrived^  that  while  the 
knee  is  bent,  and  the  mufcles  at  reft}  as  in  fitting,  the 
patella  fmks  down  concealed  into  a  hollow  of  the 
knee.  When  the  mufcles  begin  to  ad,  the  patella  be- 
gins to  rife  from  this  hollow ;  in  proportion  as  they 
contrad,  they  lofe  of  their  ftrength,  but  the  patella 
gradually  rifing,  increafes  the  power ;  and  when  the 
contradion  is  nearly  perfed>  the  patella  has  riien  to 
the  fummit  of  the  knee,  fo  that  the  rifing  of  the  pa- 
tella  raifes  the  mechanical  power  of  the  joint  in  exad 
proportion  as  the  contradion  expends  the  living  con^* 
tradible  power  of  the  mufcles.  What  is  curious 
beyond  alqioft  any  other  fad  concerning  the  fradures 
of  bones,  the  patella  is  feldom  broken  by  a  fall  or 
Uow ;  in  nine  of  ten  cafes,  it  is  rather  torn,  if  we 
'  may  ufe  the  expreflion,  by  the  force  of  its  own  muf- 
cles, while  it  Hands  upon  the  top  of  the  knee,  fo  as 
to  reft  upon  one  fingle  point ;  for  while  the  knee  is 
half-bended,  and  the  patella  in  this  dangerous  fitua- 
tion,  the  leg  fixed,  and  the  mufcles  con  trading  ftrong- 
ly  to  fupport  the  weight  of  the  body,  or  to  raife  it  as 
in  mounting  the  fteps  of  a  ftair,  the  force  of  the  muf- 
cles is  equivalent  at  leaft  to  the  weight  of  the  man's 
body  \  and  often,  by  a  fudden  violent  exertion,  their 
power  is  fo  much  increafed,  that  they  fnap  the  patella 
acrofs,  as  we  would  break  a  ftick  acrofs  the  knee. 

The  TARSUS,  or  instep,  is  compofed  of  feven  large 
bones,  which  form  a  firm  and  elaftic  arch  for  fup- 
portlng  the  body }  which  arch  has  its  ftrength  from 
tbc  ftrong  ligaments  with  which    thefe  bones   are 

joined, 
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joined^  and  its  elaftidty  from  the  fiiiail  movemeflts  of 
thefe  bones  with  each  other ;  for  each  bone  and  each 
joint  has  its  cartilage,  itscapfule  or  bag,  its  lubricating 
fluid,  and  all  the  apparatus  of  a  regular  joint ;  each 
moves,  fince  the  cartilages  are  always  lubricated,  and 
the  bones  ate  never  joined  by  anchylofis  with  each 
other ;  but  the  efieft  is  rather  a  diffufed  elafticity, 
than  a  marked  and  perceptible  motion  in  any  one 
joint. 

The  feven  bones  of  which  the  tarfus  is  compofed 
are,  i.  The  astragalus,  which,  united  with  the  tibia 
and  fibula,  forms  the  ankle  joint:  2,  The  os  calcis, 
or  heel  bone,  which  forms  the  end  or  back  point  of 
that  arch  upon  which  the  body  ftands :  3.  The  o^ 
NAVicujLARE,  or  boat-like  bone,  which  joins  three 
fmaller  bones  of  the  fore  part  of  the  tarfus  to  the  aft 
tralagus :  4.  The  es  culoides,  which  joins  the  fmaller 
bones  of  the  fore  part  to  the  os  calcis :  The  5th,  6th, 
and  7th,  are  the  fmaller  bones  making  the  forepart 
of  the  tarfus ;  they  lie  immediately  under  the  place  of 
the  (hoe-buckle,  and  are  named  the  three  cuNEtPORM 
BONES,  from  their  wedge-like  fhape ;  and  it  is  upon 
thefe  that  the  metatarfal  bones,  forming  the  next  di- 
vifion  of  the  foot  are  implanted. 

Thefe  bones  of  the  tarfus  form,  along  with  the  next 
rank  or  metatarfal  bones,  a  double  arch ;  firft  from  the 
lowefl:  point  of  the  heel  to  the  ball  of  the  great  toe,  ia 
one  arch  ;  the  arch  of  the  fole  of  the  foot  which  fup- 
ports  the  body:  and  again,  there  is  another  arch  with- 
in this,  formed  among  the  tarfal  bones  themfelves,  one 
within  another,  /.  e.  betwixt  the  aftralagus,  calcis,  and 
naviculare }  through  which  hole,  in  my  drawing,  there 

is 
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it  pafled  a  pencil.  It  is  this  fecond  arch  which  gives 
a  perfeft  elafticity  to  the  foot,  and  Inuft  prevent  the 
teid  effe£ls  of  leaping,  falls,  and  other  (hocks,  which 
would  have  broken  a  part  lefs  curioufly  adapted  to  its 
office. 

1.  The  ASTRAGALUS  is  the  greatefl:  and  mofl:  re- 
markable bone  of  the  tarfui;  and  which  the  fur- 
geon  is  mod  concerned  in  knowing.  The  femicir* 
cular  head  of  this  bone  forms  a  curious  s^^d  perfect 
pulley.  The  circle  of  this  pulley  is  large;  its  cartilage 
is  fmooth  and  lubricated ;  it  is  received  deep  betwixt 
the  tibia  and  fibula ;  and  rolls  under  the  fmooth  ar- 
ticular furface  of  the  latter,  which  being  fuited  to 
this  pulley  of  the  adragalus,  with  fomething  of  a 
boat-like  fhape,  is  often  named  the  fcaphoid  cavity 
of  the  tibia,  i .  We  remark  in  the  aftragalus  its  ar- 
ticulating furface,  which  is  arched,  high,  fmooth,  co- 
vered with  cartilage,  lubricated,  and  in  all  refpeds  a 
complete  joint.  Its  form  is  that  of  a  pulley,  which,  of 
courfe,  admits  of  but  one  direft  motion,  viz.  forwards 
and  backwards.  2.  We  obferve  its  fides,  which  are 
plain,  finooth,  and  flat,  covered  with  the  fame  cartilage^ 
forming  a  part  of  the  jomt,  and  clofely  locked  in  by 
the  inner  and  outer  ankles,  fo  as  to  prevent  luxations  or 
awkward  motions  to  either  fide.  3.  We  obferve  two 
large  irregular  articulating  furfaces  backwards,  by 
which  it  is  joined  to  the  os  calcis.  4.  There  is  on  the 
fore  part,  or  rather  the  fore  end  of  the  aftragalus,  a 
large  round  head,  as  regular  as  the  head  of  the  fhoulder 
bone^  by  which  it  is  articulated  with  the  fcaphoid 
bone. 
>•  The  OS  CALCis  is  the  large  irregular  bone  of  the 
Vol.1.  M  heelj 
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heel;  it  is  the  tip  or  end  of  the  arch  formed  by  the 
tarfal  and  metatarfal  bones.  There  is  a  large  fcabrou$ 
point  on  which  we  ftand  ^  which  is  rough,  for  the  in- 
fertion  of  the  great  Achillrs  tendon,  the  rope  by  which 
the  mufcles  of  the  bran  aft.  The  roughnefs  of  the 
heel-bone  gives  the  tendon  a  firm  hold,  and  its  projec- 
tion backwards  gives  it  the  power  of  a  very  long  lever. 
The  points  to  be  obferved  are,  i.  The  great  backward 
projt£lion,  which  is  properly  called  the  heel;,  fcabrou^ 
and  roogh^  for  the  infertion  of  (he  great  back  tendon; 
the  point  upon  which  we  walk  and  (land.  2.  An  irreo 
gular  articular  furfaee,  or  rather  two  furfaces  covered! 
with  cartilage,  by  which  it  is  joined  with  the  aftraga- 
tus.  3*  Another  articulating  furfaee  by  which  it  i» 
joined  with  the  os  cuboides.  And,  4.  A  fort  of  arcb 
downwards,  uilder  which  the  veflfels  and  nerves  and  tht 
tendons  alfo  pafs  on  fafcly  inta  the  fole  of  the  foot. 

5.  Navicular E  is  named  os  naviculare,  or  os 
scAPHoiDEs,  from  a  fanciful  refemblance  to  a  boat. 
But  this  is  a  name  of  which  anatomHls  have  been  pe- 
culiarly fond,  and  which  they  have  ufed  with  very 
little  difcretion  or  referve :  the  ftudcm  wili  hardly 
find  any  fuch  refemblance :  it  is  rather  like  the  dies 
with  which  wc  play  at  drafts ;  that  is,  a  flattened  cir- 
cular body,  with  its  borders  rifing  up  a  little  j  and 
each  flat  fide  forms  an  articulating  furfaee.  That 
concave  fide  which  looks  backwards,  is  pretty  deep» 
and  receives  the  head  of  the  aftragalus  :  that  flat  fid«^ 
if/hich  looks  forwards,  has  not  fo  deep  a  focket,  but 
deceives  the  three  cuneiform  bones  upon  a  furfaee  ra^ 
iher  plain  and  irregular. 
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The  CUNEIFORM  BONES  are  fo  named,  becaufe  they 
irefemble  uredges,  being  laid  to  each  *  other  like  the 
Hones  of  an  arch.  The  mod  fimple  and  proper  ar- 
hmgement  is^  i.  2.  and  3. ;  counting  from  the  fide  of 
the  great  toe  towards  the  middle  of  the  foot ;  but 
they  are  commonly  named  thus :  The  firfl  cuneifornl 
bone  on  which  the  great  toe  ft^nds^  has  its  cutting 
edge  turned  upwards  $  it  is  much  larger  than  the 
others,  andfois  called  os  cuneiforms  magnum.  The 
fecond  cuneiform  bone,  or  that  which  (lands  the 
iniddle  of  the  three  cuneiform  bones,  is  n^uch  fnialler; 
and  is  therefore  named  os  cuneifoUme  minimum. 
The  third  in  order  of  the  cuneiform  bones  is  named 
OS  cuNEiFORME  MEdiUM  *•  Thcfe  cuucifofm  bone^ 
receive  the  great  toe,  and  the  two  next  to  it.  The 
fourth  and  fifth  toes  are  implanted  upon  the  laft  bone 
in  the  row,  the  os  cuboides. 

Os  cuBoiDES. — ^The  os  cuboides  is  named  from  it^ 
(cubical  figure ;  and  is  next  to  the  aftragalus  in  fize  % 
greater  than  the  fcaphoid  bone.  The  three  cunei- 
form bones  are  Islid  regularly  by  the  fide  of  each 
other;  and  this  os  cuboides  is  again  laid  Ch  the  outer 
fide  of  the  third  cUiieiform  bone,  and  joins  it  to  the  os 
talcis.    The  place  and  effe£t  of  the  cuboid  bone  ii 

*  The  confufion  in  ttlefe  names  arifes  from  (bmetimei  counting 
them  by  Uieir  placcy  and  fometlmes  reckoning  according  to  their  fize* 
It  18  only  iii  relation  to  its  fize  that  we  call  one  of  thel'e  bones  os  cu« 
tieiforme  medium ;  for  the  os  cuneiform^  medium  is  not  in  the  Mai 
die  of  the  three ;  it  is  the  middle  bone  with  refpeft  to  fizfc  ;  It  is  the 
fanalleft  of  the  euneiferm  bones  that  ftands  ia  the  middle  betwixt  tbt 
glher  tiiro. 
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very  curious ;  for  as  it  is  wedged  in  betwixt  the  third 
cuneiform  bone  and  the  os  calcis,  it  forms  a  complete 
arch  within  an  arch,  which  gives  ac  once  a  degree  of 
elafticity  and  of  ftrength  which  no  human  contrivance 
could  have  equalled.  There  is  firft  a  great  arch  on 
which  the  body  refts,  and  the  heel  and  the  great  toe 
are  the  horns  of  that. bow :  And,  fecondly,  there  is  a 
complete  circle  among  the  metatarfal  bones,  leaving 
an  opening  betwixt  the  aftragalus  and  the  os  calcis. 

THE  TOES.— The  laft  divifion  of  the  foot  confifts 
of  three  diftin6t  bones ;  and  as  thefe  bones  are  difpo- 
fed  in  rows,  they  are  named  the  firft,  fecond,  and  third 
phalanges  or  ranks  of  the  toes. 

The  great  toe  has  but  two  phalanges ;  the  other 
toes  have  three  ranks  of  bones,  which  have  nothing 
particular,  only  the  joints  are  round  and  free ;  formed 
by  a  round  head  on  one  bone,  and  by  a  pretty  deep 
hollow,  for  receiving  it,  in  the  one  above  it ;  they  are 
a  little  flattened  on  their  lower  fide,  or  rather  they 
have  a  flattened  groove  which  lodges  the  tendons  of 
the  laft  joint  of  the  toes. 

The  SESAMOID  BONES  are  more  regularly  found  about 
the  toes  than  any  where  elfe.  They  are  fmall  boaes^ 
like  peafe,  found  in  the  hearts  of  tendons,  at  any  point 
where  they  fuffer  much  friftion  ;  or  rather  they  are  like 
the  feeds  of  the  fefamum,  whence  their  name.  They  are 
found  chiefly  at  the  roots  of  the  great  toe,  and  of  the 
thumb ;  at  each  of  theie  places  we  find  two  fmall  fefa- 
moid  bones,  one  on  each  fide  of  the  ball  of  the  great 
toe,  and  one  on  each  fide  of  the  ball  of  the  thumb ;  but 
thefe  bones  do  not  enter  into  the  joint  j  they  are  with- 
in 
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in  the  fubihtnce  of  the  tendons ;  perhaps,  like  the  pa- 
tella, they  remove  the  zBting  force  from  the  centre  of 
motion ;  and  fo,  by  adling  like  pulleys,  increafe  the 
power ;  perhaps  alfo  by  lying  at  the  fides  of  the  joint 
in  the  tendons  of  the  fhorter  mufcles  of  the  toes,  they 
make  a  fafe  gutter  for  the  long  tendons  to  pafs  in. 
They  are  not  reftrifted  to  the  balls  of  the  great  toe 
and  thumb>  but  fometimes  are  alFo  found  under  the 
other  toes  and  fingers,  and  fometimes  behind  the  con- 
dyles of  the  knee ;  or  in  the  peronaci  tendons,  which 
run  under  the  fole  of  the  foot.  In  fhorr,  they  are  fo 
far  from  being  regular  bones,  chat  they  are  found  only 
in  adults,  and  are  fo  often  found  in  irregular  places, 
that  they  almoft  fcem  to  be  produced  by  chance,  or  by 
the  eflFeft  of  friftion. 

METATARSus.-^The  metatarfus,  fo  named  from  its 
being  placed  upon  the  tarfus,  confifts  of  five  bones, 
which  differ  fo  little  from  the  firft  bones  of  the  fingers, 
that  they  need  not  be  minutely  demonftrated.  It  is 
fufficient  to  mark,  that  they  are  five  in  number,  ha- 
ving a  general  rcfemblance  to  the  joints  of  the  fin- 
ger ;  that  they  are  rather  flattened,  efpecially  on  their 
lower  fides,  where  the  tendons  of  the  toes  lie ;  that 
they  are  very  large  at  their  ends  next  the  tarfus, 
where  they  have  broad  flat  head$,  that  they  may  be 
implanted  with  great  fecurity ;  that  they  grow  fmal^ 
ler  towards  the  toes,  where  again  they  terminate,  iq 
neat  fmall  round  heads,  which  receive  the  firft  bones' 
of  the  toes,  and  permit  of  a  very  free  aqd  eafy 
motion,  and  a  greater  degree  of  rotation  than  our  drefs 
allows  us  to  avail  ourfelves  of;  the  toes  being  cramp- 
ed together,  in  a  degree  that  fi;;QS,  ^hem  aU  in  their 
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places,  huddles  one  above  another,  and  is  quiui  tlui 
r^vtrfe  of  chat  free  and  ftrong-like  fpreading  of  the 
toes,  \i4iich  the  painter  always  reprefents.  Laftly,  it 
^ould  be  remarked,  that  the  metatarfal  bone  of  the 
little  toe  makes  a  falient  angle,  projefting  over  the 
tarfus,  in  a  point  which  is  eafily  felt  outwardly,  at  the 
place  where  the  fide  feam  of  the  flioe  crofTes  :  for  thi^ 
^d  all  the  other  marks  of  the  nietatarfal  bones  arc; 
chlefiy  ufeful,  as  directing  us  where  to  cut  in  amputa- 
ting thefe  bones  ;  and  the  furgeon  will  fave  the  pati-. 
ent  much  pain,  and  himfclf  the  ihame  of  a  flow  and 
confufed  operatibn,  by  marking  the  places  of  the 
joints. 
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OF  THE  SCAPULA,  OR  SHOULDER-BLADE, 

This  is  the  great  peculiarity  of  the  fuperior  extremity, 
that  it  is  connefted  not  direSly  with  the  trunk,  like 
the  thigh-bone  with  the  haunch,  but  is  hung  by  a^ 
moveable  intermediate  bone ;  which  not  only  is  not 
immediately  joined  to  the  trunk  by  Kgaments,  or  any 
other  form  of  conneftioq,  but  is  parted  from  it  by  fe- 
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vcral  layers  of  murcular  flelh,  fo  that  it  lies  flat,  and 
glides  upon  the  trunk. 

The  SCAPULA  is  a  thin  bone;  which  has  originally, 
like  the  fkull,  two  tables,  and  an  intermediate  diploe ; 
but  by  preflure,  and  the  aftion  of  its  own  mufcles,  it 
grows  gradually  thinner;  its  tables  are  more  and  more 
condenfed  j  till  in  old  age  it  has  become  perfedly  tranf- 
parent,  and  is  ftipported  only  by  its  procelTes,  and  by 
its  thicker  edges.  For  its  spi^ve  is  a  ridge  of  firm  and 
Xlrong  bone,  which  rifes  very  high,  and  gives  a  broad 
origin  and  fupport  for  its  mufcles:  The  acromion  in 
*which  the  (pine  terminates,  is  a  broad  and  flat  procefs, 
a  fure  guard  for  the  joint  of  the  fiioulder  :  The  cora- 
coiD  procefs  is  a  ftrong  butfliorter  procefs,  which  n:ands 
out  from  the  neck  of  the  bone ;  and  the  cost  a,  or  bor- 
ders of  the  bone  are  alfo  rounded,  firm,  and  ftrong  :  So 
that  the  procefles  and  borders  fupport  the  flat  part  of 
the  bone,  which  is  as  thin  as  a  flieet  of  paper,  and 
<juite  tranfparcnt. 

There  is  no  part  nor  procefs  of  the  fcapula  which 
does  not  require  to  be  ver)'  carefully  marked ;  for  no 
accidents  are  more  frequent  than  luxations  of  the 
ihoulder ;  and  the  various  luxations  are  explained  bed 
by  ftudying  in  the  flweleton,  and  being  able  to  recog- 
nize on  the  living  body  all  the  procefles  and  projeSing 
points. 

I.  The  FLAT  SIDE  of  the  fcapula  is  fmooth,  fomewhat 
concave,  and  fuited  to  the  convexity  of  the  ribs.  The 
fcapula  is  conne£tcd  with  no  bone  of -the  trunk;  tied 
by  no  ligaments ;  is  merely  laid  upon  the  cheft,  with  a 
larjgc  mafs  of  mufcular  flefli  under  it,  upon  which  it 
glides ;  for  there  are  below  it  two  layers  of  mva''^:L  c, 
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by  one  of  which  the  (boulder  bone  is  moved  upon  the 
fcapula,  while  by  the  other  the  fcapula  itfelf  is  moved 
upon  the  ribs.  The  mufcle  lying  in  the  hollow  of  the 
fcapula  marks  it  with  many  fmooth  hollows  and  wave- 
like rifings,  which  are  merely  the  marks  of  the  origin 
of  its  mufcleSj  but  which  were  miftaken  even  by  the 
great  Vefalius  for  the  imprcflions  of  the  ribs. 

2.  The  outer  flat  furface  is  like  the  inner  one,  but 
that  it  is  travcrfed  by  the  spine,  which  is  a  very  acute 
and  high  ridge  of  bone.  Now  the  fpine,  thus  traverf- 
ing  the  bone  from  behind  forwards,  divides  its  outer 
furface  into  two  unequal  parts,  of  which  the  part  above 
the  fpine  is  fmaller,  and  that  below  the  fpine  is  larg» 
er.  Each  of  thefe  fpaces  has  its  name,  one  fupra 
fpinatus,  and  the  other  infra  fpinatus ;  and  each  of 
them  lodges  a  mufcle,  named,  the  one  the  mufcu- 
lus  fupra-fpinatus  fcapulae,  as  being  above  the  fpine; 
the  other,  mufculus  infra- fpinatus  fcapulae,  as  being 
below  the  fpine.  A  third  mufcle  is  named  fubfcapu- 
laris,  as  lying  under  the  fhoulder  blade,  upon  that  con- 
cave furface  which  is  towards  the  ribs ;  fo  that  the 
whole  fcapula  is  covered  with  broad  flat  mufcles,  whofe 
oflices  are  to  move  the  fhoulder  bone  in  various  direc- 
tions, and  which  imprefs  the  fcapula  with  gentle  rifmgs 
and  hollows  on  its  outer  as  well  as  on  its  inner  fur- 
face. 

3.  The  TRIANGULAR  form  of  the  fcapula  mufl  be 
next  obferved.  The  upper  line  of  the  triangle  is  the 
fhorteft ;  it  is  named  the  costa  or  border.  This  fupc- 
rior  cofta  of  the  fcapula  receives  thofe  flrong  and  flat 
mufcles  that  raife  the  fhoulder  upwards.  The  lower 
border,  which  is  named  the  costa  infjerior,  or  the 

lower 
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lower  border  of  the  fcapula,  receives  no  mufcles,  be- 
caufe  it  mud  be  quite  free,  to  move  and  glide  as  the 
fcapula  turns  upon  its  axis^  which  is  indeed  its  ordinary 
movement.  But  it  gives  rife  to  two  fmaller  mufcles, 
which,  from  being  a  little  rounded,  are  named  the 
mulculi  teres ;  which  round  mufcles  being  implanted 
into  the  arm  bone,  pull  it  downwards. 

The  long  fide  of  the  fcapula,  which  bounds  its  tri« 
angular  form  backwards,  is  named  the  basis  of  the 
SCAPULA,  as  it  reprefents  the  bafe  of  the  triangle.  This 
line  is  alfo  like  the  two  borders,  a  little  thicker,  or 
fwelled  out ;  and  this  edge  receives  many  powerful 
mufcles,  which  li^  flat  upon  the  back,  and  coming  to 
the  fcapula  in  a  variety  of  dire^ions,  can  turn  it  upon 
its  axis,  fometimes  raifmg  fometimes  depreiling  the 
fcapula;  fomecimes  drawing  it  backwards;  and  fome« 
times  fixing  it  in  its  place,  according  to  the  various 
fets  of  fibres  which  are  put  into  a&ion. 

4.  Thfe  GLENOID,  or  ARTICULATING  CAVITY  of  the 

fcapula,  is  on  the  point  or  apex  of  this  triangle.  The 
fcapula  is  more  (Iridiy  triangular  in  a  child,  for  it  ter- 
minates almoft  in  a  point  or  apex ;  and  this  articulating 
furface  is  a  feparate  ofTification,  and  is  joined  to  it  in 
the  adult.  The  fcapula  towards  this  point  terminates 
in  a  flat  furface,  not  more  than  an  inch  in  diameter, 
very  liftle  hollowed,  and  fcarcely  receiving  the  head  of 
the  (houlder  bone,  which  is  rather  laid  upon  it  than 
funk  into  it :  It  is  indeed  deepened  a  little  by  a 
circular  gridle,  which  tips  the  edges  or  lips  of  this  ar- 
ticulating furface,  but  fo  little,  that  it  is  ftill  very  fhal- 
low  and  plain,  and  luxations  of  the  ihoulder  are  in- 
^tely  more  frequent  than  of  any  other  bone. 
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5.  This  head,  or  glenoid  cavity  of  the  fcapula,  if 
planted  upon  a  narrower  part,  which  tends  towards  a 
point,  but  is  finiihed  by  this  flat  head  ;  this  narrower 
part  i^what  is  named  the  neck  of  the  scapula,  which 
no  doubt  fometimes  gives  way,  and  breaks.  A  rough 
line  bordering  the  glenoid  cavity  receives  the  capfular 
ligament,  or  rather  the  capfule  arifes  from  that  border- 
ing  griftle,  which  I  have  faid  tips  the  circle. 

6.  The  SPINE  of  the  scapula  is  that  high  ridge  of 
bone,  which  runs  ,the  whole  length  of  its  upper  Tur- 
fice,  and  divides  it  into  two  fpaces  for  the  origin  pf 
fu^ra  and  infra  fpinatus  mufcles.  It  is  high,  and  very 
fharp,  (landing  up  at  one  place  to  the  height  of  two 
inches.  It  is  flattened  upon  the  top,  and  with  edges, 
which  turning  a  little  towards  either  fide,  give  rife  to 
two  ftrong  &fcis,  i.  e.  tendinous  membranes ;  which 
go  from  the  fpine,  the  one  upwards  to  the  upper  bor- 
der of  the  fcapula,  the  other  downwards  to  the  lower 
border ;  fo  that  by  thefe  ftrong  membranes  the  fca- 
pula is  formed  into  two  triangular  cavities,  and  the 
fupra  and  infra  fpinatus  mufcles  rife  not  only  from  the 
back  of  the  fcapula,  and  from  the  (ides  of  its  fpine,  but 
alfo  from  the  inner  furface  of  this  tenfe  membrane. 
The  fpine  traverfes  the  whole  dorfum,  or  back  of  the 
fcapula  ;  it  receives  the  trapezius  mufcle,  that  beauti- 
ful triangular  mufcie  which  covers  the  neck  like  a  tip- 
pet, whence  it  has  its  name  ;  and  the  fpine  beginning 
low  at  the  bafis  pf  the  fcapula,  gradually  rifes  as  it  ad- 
vances forwards,  till  it  terminates  in  that  high  point  or 
promontory  which  forms  the  tip  of  the  (houlder,  and 
overhangs  and  defends  the  joint, 
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7,  This  high  point  is  named  the  acromion  pro« 
CBS8.  It  is  the  continuation  and  ending  of  the  fpine, 
wldch  at  firft  rifes  perpendicularly  froni  the  bone,  but 
by  a  fort  of  turn  or  diftortion  it  lays  its  flat  fide  to- 
wards the  head  of  the  flioulder-bone.  At  this  place, 
it  is  thickened,  flat  and  ftrong ;  overhangs  and  defends 
the  joint)  and  is  not  merely  a  defence,  but  almofl: 
makes  a  part  of  the  joint  itfelf ;  for  without  this  pro- 
cefs,  the  (houlder  bone  could  not  remain  a  moment  ia 
its  focket ;  every  flight  accident  would  difplace  it«r 
The  acromion  prevents  luxation  upwards,  and  is  fo 
far  a  part  of  the  joint,  that  when  it  is  full  under  the 
acromion^  the  joint  is  fafe ;  but  when  we  feel  a  hollow, 
fo  that  we  can  pufli  the  points  of  the  fingers  under  the 
acromion  procefs,  the  flioulder  is  luxated,  and  the 
focket  empty.  The  point  of  the  acromion,  forming  the 
apex  of  the  flioulder,  a  greater  projection  of  this  pointy 
and  a  fulnefs  of  the  deltoid  mufcle  which  arifes  from  it, 
is  a  chief  caufe,  and  of  courfe  a  chief  mark,  of  (upe* 
rior  ftrengtb* 

8.  But  there  is  ftill  another  fecurity  for  the  jant; 
for  there  arifes  from  the  neck  of  the  fcapula,  almofl: 
from  the  border  of  the  focket,  and  its  inner  fide,  a 
thick,  fliort,  and  crooked  procefs,  which  ftands  dired*- 
ly  forwards,  and  is  very  conrpicuous ;  and  which  turn- 
ing forwards  with  a  crooked  and  fliarp  point,  fome- 
What  like  the  beak  of  a  crow,  is  thence  named  the 
90RAC0ID  PROCESS.  This  alfo  guards  and  ftrengthens 
the  joint ;  though  it  cannot  altogether  prevent  luxa* 
tioDs,  it  makes  them  lefs  frequent ;  and  mod  probably 
when  the  arm  is  luxated  inwards,  it  is  by  ftarting  over 
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the  point  of  this  defending  procefs.  A  mufcle  named 
coracoid^  comes  down  from  the  joint  of  this  proceis, 
and  is  inferted  into  the  middle  of  the  ihoulder-bone^ 
to  draw  the  arm  towards  the  fide.  . 

Now  the  glenoid  furface,  and  thefe  two  proceiTes, 
form  the  cavity  for  receiving  the  fhoulder  bone.  But. 
flill  as  if  nature  could  not  form  a  joint  at  once  ftrong 
and  free,  this  joint,  which  performs  quick,  free,  and: 
eafy  motions,  is  too  fuperficial  to  be  ftrong.  Yet  there 
is  this  compenfation,  that  the  ihouider-joint,  which 
could  not  refifl:,  if  fairly  expofed  to  fhocks  and  falls, 
belongs  to  the  fcapula,  which,  Aiding  eafily  upon  the 
ribs,  yields,  and  fo  eludes  the  force.  Falls  upon  the 
fhoulder  do  not  diilocate  the  fhoulder ; '  that  accident 
almofl  always  happens  to  us  in  putting  out  the  hand 
to  fave  ourfelves  from  falls ;  and  the  fhoulder  is  luxa- 
ted by  a  twifling  of  the  arm,  not  by  the  force  of  a  di- 
re£k  blow. 

The  CLAVICLE. — The  clavicle,  or  collar  bone, 
named  clavicle  from  its  refemblance  to  an  old  fafhion- 
ed  key,  is  to  the  fcapula  a  kind  of  hinge  or  axis  on 
which  it  moves  and  rolls  ;  fo  that  the  free  motion  of 
the  fhoulder.  is  made  flill  freer  by  the  manner  of  its 
connexion  with  the  breafl. 

The  clavicle  is  placed  at  the  root  of  the  neck,  and 
at  the  upper  part  of  the  breaft.  It  extends  acrofs  from 
the  tip  of  the  fhoulder  to  the  upper  part  cf  the  fter- 
num ;  it  is  a  round  bone,  a  little  flattened  towards 
the  end  which  joins  the  fcapula ;  it  is  curved  like  an 
Italic  /;  having  one  curve  turned  out  towards  the 
breaft ;  it  is  ufeful  as  an  arch  fupporting  the  (houU 
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ders,  preventing  them  from  falling  forwards  upon  the 
bread,  and  making  the  hands  flrong  antagonifts  to 
each  other ;  which,  without  this  fteadying,  they  could 
not  have  been. 

1.  The  thoracic  end,  that  next  the  fternum,  or  what 
may  be  called  the  inner  head  of  the  clavicle,  is  round 
and  flat,  or  button-like  ;  and  it  is  received  into  a  fuit- 
able  hollow  on  the  upper  piece  of  the  fternum.  It  is 
not  only  like  other  joints  furrounded  by  a  capfule  or 
purfe ;  it  is  further  provided  with  a  fmall  moveable 
cartilage,  which  (like  a  fridtion-wheel  in  machinery) 
faves  the  parts,  and  facilitates  the  motion,  and  moves 
continually  as  the  clavicle  rolls. 

2.  But  the  outer  end  of  the  clavicle  is  flattened  as 
it  approaches  the  fcapula,  and  the  edge  of  that  flat- 
nefs  is  turned  to  the  edge  of  the  flattened  acromion,  fo 
that  they  touch  but  in  one  fmgle  point.  This  outer 
end  of  the  clavicle,  and  the  correfponding  point  of  the 
acromion,  are  flattened  and  covered  with  a  cruA  of 
cartilage :  but  the  motion  here  is  very  flight  and  quite 
infenfible ;  they  are  tied  firmly  by  ftrong  ligaments ; 
and  we  may  confider  this  as  almoft  a  fixed  point ;  for 
there  is  little  motion  of  the  fcapula  upon  the  clavicle ; 
but  there  is  much  motion  of  the  clavicle  upon  the 
breaft :  for  the  clavicle  ferves  as  a  fliaft  or  axis,  firm- 
ly tied  to  the  fcapula,  upon  which  the  fcapula  moves 
and  turns,  being  connefted  with  the  trunk  only  by  this 
fingle  point,  viz.  the  articulation  of  the  clavicle  with 
the  breaflibone. 

The  OS  HUMERI  is  one  of  the  trueft  of  the  cylindrical 
bones;  it  is  round  in  the  middle j  but  it  appears  twifted 
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and  flattened  towards  the  lower  end ;  and  this  datneft 
makes  the  elbow-joint  a  mere  hinge,  moving  only  bl' 
one  dire£lion»  It  is  again  regular  and  round  towards 
the  upper  end;  dilating  into  a  large  round  head,  wher4 
the  roundncfs  forms  a  very  free  and  moveable  joints 
taming  eafily  in  all  directions. 

1.  The  H£AD  of  this  bone  is  very  large  {  it  is  neat  and 
regularly  circular ;  but  it  is  a  very  fmall  portion  of  t 
brge  cir/cle,  fo  that  it  is  flat :  and  this  flatnefs  of  the 
head,  with  the  ihallownefs  of  its  glenoid  cavity,  makes 
it  a  very  weak  joints  eafily  difplaced,  and  nothing  equal 
to  the  hip-joint  for  fecurity  and  ilrength* 

2.  The  NECK  of  this  bone  cannot  fairly  be  reckoned 
fuch ;  for,  as  I  have  explained  in  fpeaking  of  the  neck 
of  the  thigh-bone,  this  neck  of  the  humerus  and  th^ 
necks  of  mod  bones  (the  thigt\4>one  ftill  excepted)i 
are  merely  a  rough  line  dofe  upon  the  head  of  th^ 
bone,  without  any  ftraitening  or  intermediate  narrow- 
nefs,  which  we  can  properly  call  a  neck.  The  rough* 
nefs  round  the  head  of  the  (lioulder-bone  is  the  line  in- 
to which  the  capfular  ligament  is  implanted* 

3*  The  TUBEROSITIES  of  the  os  humeri  are  two  fmall 
bumbs  of  unequal  lizc  (the  one  called  the  greater^ 
the  other  the  fmaller,  tuberofity  of  the  os  humeri)^ 
which  (land  up  ac  the  upper  end  of  the  bone,  juft 
behind  the  head :  they  are  not  very  remarkable* 
Though  much  fmaller  than  the  trochanter  of  the 
thigh-bones,  they  fcrve  fimilar  ufes,  viz.  receiving  the 
great  mufcles  which  move  ihe  limb.  The  grbatek 
TUBEROSITY  is  higher  towards  the  outer  fide  of  the 
arm,  and  receives  the  fupra  Ipinaius  ntufclej  while 
the  infra  fpinatus  and  teres  minor  mufcles,  wbicli 
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tome  from  the  lower  part  of  the  fcapula,  are  implant* 
cd  into  the  bone  a  little  lower.  The  lesser  tube-* 
ikOBiTY  has  alfo  a  great  mufcle  fixed  into  it,  viz.  the 
fub*fcapulart8  mufcle. 

4.  The  two  tuberofities  form  betwixt  them  a  groove^ 
which  is  pretty  deep ;  and  in  it  the  long  tendon  of  tht 
biceps  mufcle  of  the  arm  runs ;  and  as  it  runs  conti* 
HUfilly,  like  a  rope  in  the  groove  of  a  pulley,  this 
-groove  18  covered,  in  the  frefh  bones,  with  a  thin  carti« 
lagCy  fmooth,  and  like  the  cartilages  of  joints. 

The  OS  humeri,  at  its  lower  part,  changes  its  form^ 
is  flattened  and  comprefi^d  below,  and  is  %read  oiit 
mto  a  great  breadth  of  two  inches  or  more ;  where 
,thcre  is  formed,  on  each  fide,  a  fharp  projeding  pcnnt 
(named  condyle),  for  the  origin  of  great  mufcles ; 
and  in  the  middle,  betwixt  the  two  condyles,  there  is 
a  grooved  articulating  furface,  which  forms  the  hinge 
of  ihe  dbow. 

1.  At  the  lower  end  of  the  bone,  there  are  two 
ridges,  one  leading  to  either  condyle,  which  ic  is  of 
Same  confeqoence  to  obferve;  for  the  elbow-joint 
b  a  mere  hinge,  the  moil:  ftridly  fo  of  any  joint 
m  the  body :  it  has,  of  courfe,  but  two  motions,  viz« 
flezbn  and  ext^nfion  ;>  and  iv  has  two  mufcles  chief* 
}y,  one  for  extending,  the  other  for  bending,  the  arm. 
The  flexor  mufcle  lies  on  the  fore  part,  and  the  ex« 
tenibr  on  the  back  part  of  the  arm;  and  fo  the 
whole  thicknefs  of  the  arm  Is  compofed,  at  this  place, 
of  tfaefe  two  mufcles  and  of  the  bone :  but  that  the 
fine  and  back  parts  of  the  arm  might  be  thoroughly 
divided,  the  bone  is  flattened  betwixt  them ;  and  that 
the  d^ifioa  might  extend  beyond  the  mere  edges  of 
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the  bone,  there  are  two  fafciac  or  tendinous  webs  which 
go  off  from  cither  edge  of  the  humerus,  and  which 
continue  to  divide  the  fore  from  the  back  mufcles, 
giving  thefe  mufcles  a  broader  origin;  they  are  named, 
from  their  office,  intermxircular  membrafne^; ;  and  this 
is  the  meaning  of  the  two  riJges  which  lead  to  the 
two  condyles. 

2.  The  two  proje&ions  in  which  thefe  edges  end  are 
named  condyles.  The  condyles  of  the  thigh-bone  are 
the  broad  articulating  furfaces  by  which  that  bone  is 
joined  with  the  tibia ;  while  the  condyles  of  the  flioul- 
der-bone  are  merely  two  iharp  projeding  points  for  the 
origin  of  mufcles,  which  (land  out  from  either  fide  of 
the  joint,  but  which  have  no  connexion  with  the  joint. 
The  chief  ufe  of  the  condyles  of  the  flioulder-bone  is 
to  give  a  favourable  origin,  and  longer  fulcrum,  for  the 
mufcles  of  the  fore  arm,  which  arife  from  thefe  points* 
The  outer  tubercle  being  the  fmaller  one,  gives  origin 
to  the  extenfor  mufcles,  where  lefs  ftrength  is  required. 
But  the  inner  tubercle  is  much  longer,  to  give  origin  to 
the  flexor  mufcles  with  which  we  grafp;  which  require 
a  bolder  and  more  prominent  procefs  to  arife  from; 
for  greater  power  is  needed  to  perform  fuch  ftrong 
adions  as  grafping,  bending,  pulling ;  while  the  muf- 
cles which  extend  the  fingers  need  no  more  power  than 
juft  to  antagonife  or  oppofe  the  flexors;  their  only  bn* 
finefs  being  to  unfold  or  open  the  hand  when  we  are 
to  renew  the  grafp. 

It  is  further  curious  to  obferve,  that  the  inner  tu» 
bercle  is  alfo  lower  than  the  other»  fo  that  the  articu« 
lating  furface  for  the  elbow-joint  is  oblique,  which 
makes  the  hand  fall  naturally  towards  the  face  and 
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brcaft,  fo  that  by  bcring  folded  merely  without  any 
turning  of  the  os  humeri,  the  hands  are  laid  acrofs. 

3.  The  articulating  furface  which  ftarids  betwixt 
thefe  condyles,  forms  a  more  ftri(5t  and  limited  hinge 
than  can  be  eafily  conceived,  before  we  explain  the 
other  parts  of  the  joint.     The  joint  con fifts  of  two  fur- 
faces  ;  firft,  a  fmooth  furface,  upon  which  the  ulna 
moves  only  backwards  and  forwards ;  and^  fecondly^ 
of  a  fmall  knob  upon  the  inner  tubercle^  which  has  si 
neat  round  furface,  upon  which  the  face  or  fockec  be- 
longing to  the  button-like   end  of  the  radius  rolls: 
Thefe  tvvo  furfaces  are  called  the  fmall  hsad,  and  the 
cartilaginous  pulley  of  the  humerus. 
*  4a  Belonging  to  the  joint,  and  wichifii  its  capfulaf 
ligament,  there  are  two  deep  hollows,  which  receive 
certain  proceffes  of  the  bones  of  the  fore  arm.     One 
deep' hollow  on  the  fore  part  of  the  humerus,  and  ju(t 
above  its  articulating  pulley,  receives  the  horn-like  or 
coronoid  pirocefs  of  the  ulna,  the  other  receives  thd 
olecranon  or  that  procefs  of  the  ulna  whieh  forms  the 
point  of  the  elbow. 

RADIUS  AKD  ULNA. 

The  radius  and  ulna  are  the  two  bones  of  the  fore 
txm.  The  radius,  named  ftom  its  refemblance  to  the 
tay  or  fpoke  of  a  wheel;  the  ulna,  from  its  being 
often  ufed  as  a  meafure.  The  radius  belongsr  more  pe- 
culiarly ta  the  wrift,  being  the  bone  which  is  chiefly 
conneded  yfiirh  the  hand,  and  which  turns  along  with 
it  la  all  its  rotatory  motions :  the  ulna,  again,  belongs 
tnore  ftri&ly  to  the  elbow-joint ;  for  by.  it  we  perforia 
utt  the  anions  of  bending  or  extending  the  arm« 
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The  ulna  is  in  general  of  a  triangular  or  prifmatic 
form,  like  the  tibia,  and  the  elbow  is  formed  by  the 
ulna  alone ;  for  there  is  a  very  deep  notch  or  hinge* 
like  furface,  which  feems  as  if  it  had  been  moulded 
upon  the  lower  end  of   the  humerus,    embraces  ic 
very  clofely ;  and  takes  fo  fure  a  hold  upon  the  hu- 
merus, that  it  allows  not  the  fmalleft  degree  of  late- 
ral motion,  and  almoft  keeps  its  place  in  the  dry  (ke- 
leton  without  the  help  of  ligaments  or  mufcles;  it 
prefents,  in  profile,  fomcwhat  of  the  fliape  of  the  let- 
ter S,  and  therefore  is  named  the  sigmoid  cavity  of 
the  ulna.     2.  But  this  figmoid  cavity  were  a  very 
impcrfcft  hinge  without  the  two  procefles  by  which 
it  is  guarded  before  and  behind ;  the  chief  of  thefe  is 
the  OLECRANON  or  large  bump,  which  forms  theez- 
"  treme  point  upon  which  we  reft  the  dhow.    It  is  a 
big  and  ftrong  procefs,  which,  checking  into  a  deep 
hollow  in  the  back  of  the  humerus,  ferves  two  curi- 
ous purpofes ;  it  ferves  as  a  long  lever  for  the  mufcles 
which  extend  or  make  ftraight  the  fore  arm;  and 
when  by  the  arm  being  extended,  it  checks  into  its 
place^  it  takes  fo  firm  a  hold  upon  the  hinge  or  joint 
of  the  OS  humeri>  as  to  fecure  the  joint  in  pulling, 
and  fuch  other  aftions  as  might  caufe  a  luxation  fore- 
wards.     3.  The  other  procefs  which  guards  the  cl- 
bow-joint  is  named  the  coronoip  process,  from  its 
horn  or  pointed  form ;  it  ftands  up  perpendicularly 
from  the  upper  or  fore  part  of  the  bone ;  it  forms  die 
fore  part  of  the  figmoid  cavity,  and  completes  the 
hinge*     It  is  ufeful^  like  the  olecranon,  ingivingafiur 
hold  and  larger  lever  to  the  mufcles,  and  in  fecuring 
the  joint ;  for  the  arm  being  extended,  as  in  pullmg, 

the 
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the  olecranon  checks  into  its  place,  and  prevents  luxa- 
tion forwards ;  and  the  arm  again  being  bent^  as  in 
flriking»  pufhing,  or  faving  ourfelves  from  falls,  the 
coronoid  procefs  prevents  luxation  backwards.  So 
the  joint  confifts  of  the  olecranon  and  the  coronoid 
procefs  as  the  two  guards ;  and  of  the  figmoid  cavi- 
ty or  hollow  of  articulation  betwixt  them  :  but  the 
fmaller  or  upper  head  of  the  radius  alfo  enters  into  the 
joint,  and  lying  upon  the  inner  fide  of  the  coronoid 
procefs,  it  makes  a  fmall  hollow  there,  in  which  it 
rolls ;  and  this  fecond  hollow,  touching  the  edge  of  the 
figmoid  cavity,  forms  a  double  figmoid  cavity ;  of  which 
the  firft,  or  greater  sigmoid  cavity,  is  for  receiving 
the  lower  end  of  the  humerus ;  and  the  fecond,  or 
LESSER  SIGMOID  CAVITY,  for  receiving  the  upper  head 
of  the  radius.  4.  The  form  of  the  bone  being  prif- 
matic  or  triangular,  it  has,  like  the  tibia,  three  ridges; 
one  of  which  is  turned  towards  a  corrcfponding  ridge 
in  the  radius,  and  betwixt,  them  the  interofieous  liga- 
ment is  ftretched;  and  this  interofTeous  ligament 
fills  all  the  arch  or  open  ffpace  betwixt  the  radius 
and  ulna,  and  faves  the  necedity  of  much  bone ;  gives 
as  firm  an  origin  to  the  mufcles  as  boiie  could  have 
done,  and  binds  the  bones  of  the  fore  arm  together 
fo  (trongly,  that  though  the  ulna  belongs  entirely  to 
the  elbow-joint,  and  the  radius  as  entirely  to  the 
wrift,  they  have  never  been  known  to  depart  from 
Och  other,  nor  to  yield  to  any  force,  however  great  *• 

*  Sometimct  the  radiua  is  luxated  from  the  lower  head  of  the  iflnai 
Wt  this  diaftafis,  at  it  is  called,  is  quite  of  another  kind* 
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5.  The  ulna,  bigger  at  the  elbow/,  grows  gTadoalTy 
fmalier  downwards,  till  it  terminates  almoft  in  a* 
point.  It  ends  below  in  a  fmall  round  head,  which 
is  named  the  lower  heai^  of  the  ulna,  which  fcarce- 
}y  enters  into  the  joint  of  the  wrift ;  bat  being  re* 
ceived  into  a  hollow  on  the  fide  of  the  radius^  the  ra^ 
dius  turns  upon  the  lower  head  of  the  ulna  like  aft 
ftxis  or  fpoke. 

6.  Below  this  little  head,  the  bone  ends  towards  the. 
lide  of  the  little  finger  in  a  fmall  rounded  point, 
which  is  named  the  styloid  process  of  the  ulna,  and 
which  is  chiefly  ufeful  in  giving  a  flrong  adhefion  to  the 
ligament  which  fecures  the  wrift  there.  And  as  the  fty- 
loid  procefs  and  the  olecranon,  the  two  extremities  of 
the  ulna,  are  eafily  and  diftinfl^ly  felt,  the  length  of  this 
bone  has  been  ufed  as  a  meafure ;  and  fo  it  was  naraed 
ctbitus  by.the  ?.ncients,  and  is  named  uUia  by  us. 

Radius.  The  radius  is  the  fecond  bone  of  the  fore 
arm,  has  its  pofition  cxadly  reverfed  with  that  of  the 
ulna :  for  the  ulna  belongir.g  to  the  elbow  has  its  great- 
er end  upwards  ;  the  radius  belonging  to  the  wrift  ha» 
its  greater  end  downwards  ;  and  while  the  ulna  only 
bends  the  arm,  the  radius  carries  the  wrift  with  a  ro- 
tatory motion ;  and  fo  entirely  belongs  to  the  wrift, 
that  it  is  called  the  manubrium  manus,  as  if  the  handle 
of  the  hand. 

I .  The  BODY  of  the  radius  is  larger  than  that  of 
the  ulna.  The  tranfverfe  ftrength  of  the  arm  depends 
more  upon  the  radius,  which  has  more  body  and 
thicknefs ;  is  more  fquared ;  and  is  arched,  in  fome 
degree,  fo  as  to  ftand  off  from  the  ulna,  without  ap- 
proaching it,  or  compreffing  the  other  parts,  he  ra- 
dius 
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dius  lies  along  the  upper  edge  of  the  fore  arm,  next 
to  the  thumb,  and  being,  like  the  ulna,  of  a  prirmatic 
or  triangular  form,  it  has  one  of  its  angles  or  edges 
turned  towards  the  ulna  to  receive  the  interofleous 
ligament. 

.2.  The  ifPPER  HEAD  crf  the  radius  is  fmdler ;  of  ft 
round,  flattifli,  and  button-like  (hape,  and  lies  To  upoa 
■the  lower  end  of  the  flioulJer-bone,  and  upon  the  co- 
ronoid  proccfs  of  the  ulna,  that  it  is  articulated  with 
either  bone;  for,  ill:,  The  hollow  of  its  head  is  di- 
re&ly  oppofcd  to  the  little  tcad  of  the  os  humeri  ; 
and,  2dl7,The  flat  fide  of  its  button- like  head  rubs  and 
turns  upon  the  fivie  of  the  coronoid  procefs  of  the  ulna* 
making  a  fockct  there,  which  is  called  the  lefler  fig* 
moid  cavity  of  the  ulna. 

3.  Immediately  behind  the  round  flat  head,   is  a 
narrownefs  or  ftraitenin$r,  called  the  neck  of  the  ra- 
dius*     Round  this  neck  there  is  a  collar  or  circular 
ligament   (named  the  coronary  ligament  of  the  ra« 
dius),   which   keeps  the  bone  fecurely  in  its  place, 
turning  in  this  ligamentous  band  like  a  fpindle  in  its 
bufli  or  fockct  :  for  the  radius  has  two  motions,  one 
accompanying  the  ulna  in  its  movements  of  flexion 
and  extenfion;  and,  fecondly,  its  own  peculiar  rotation  ; 
in  which  it  is  not  accompanied  in  return  by  the  ulna, 
but  the  ulna  continuing  (leady,  the  radius  moves,  and 
turns  the  wrift. 

4.  Immediately  under  this  neck,  and  juft  below  the 

collar  of  the  bone,  there  is  a  prominent  bump,  like  a 

flat  button,  foldered  upon  the  fide  of  the  bone ;  which 

18  the  point  into  which  the  biceps  flexor  cubiti,  or 

liending  mufcie  of  the  fore  arm,  is  inferted. 
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5.  The -upper  head  is  exceedingly  fmalland  rotind« 
while  the  lower  head  fwelis  out,  broad  and  flat,  to 
receive  the  bones  of  the  wrift.  There  are  two  great* 
er  bones  in  the  wrift,  which  form  a  large  balU  and 
this  ball  is  received  into  the  lower  end  of  the  radius  : 
the  impreffion  which  thefe  two  bones  make  there  it 
pretty  deep,  and  fomewbat  of  a  boat-like  fliape; 
whence  it  is  called  (like  the  articulating  fur£aice  of  the 
tibia)  the  fcaphoid  cavity  of  the  radius ;  and  on  the 
€dge  of  the  radius,  next  to  the  thumb,  the  bone  ends 
in  a  fort  of  peak  or  (harper  point,  which  is  named 
(though  with  very  little  meaning)  the  styx^oid  pro* 
CESS  of  the  radius. 

So  the  fcaphoid  cavity  of  the  radius  fofms  the  joint 
with  the  wrift ;  but  there  is  another  fmall  cavity,  on 
the  fide  of  the  radius,  near  to  the  little  head  of  the 
ulna,  into  which  this  lefler  head  of  the  ulna  is  receive 
ed  ;  and  this  is  inclofed  in  a  proper  and  diftind  cap- 
fule.  The  little  head  of  the  ulna  does  not  defcend  fo 
low  as  to  have  any  (hare  in  forming  the  wrift.  There 
are  properly  two  diftindt  joints  j  the  great  joint  of  the 
wrift,  moving  upon  the  radius,  the  other  a  little  joint 
within  this  of  the  radius,  rolling  upon  the  ulna,  and 
carrying  the  wrift  along  wich  it, 

OF  THE  HAND  AND  FINGERS. 

The  wrift  is  the  moft  complex  part  of  all  the  bony 
fyftem,  and  is  beft  explained  in  a  general  way,  by  mark«* 
ing  the  three  divifions  of  the  hand,  into  the  carpus  or 
wrift  bones ;  the  metacarpus,  or  bones  that  ftand  up« 
on  tlie  \vrift  j  and  the  fingers,  confifting  each  cf  its 
;hree  joints,     1 .  The  carpus  or  wrift  is  a  congeries  of 

eight 
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eight  fmali  bones ;  grouped  together  into  a  very  nar- 
row fpace ;  very  firmly  tied   together  by  crofs  liga- 
ments ;  making  a  fort  of  ball  or  nucleus^  a  folid  foun- 
dation or  centre  for  the  reft  of  the  hand,    2.  The  me- 
tacarpus is  formed  of  five  long  bones,  founded  upon 
the  carpal  bones  j  and  which,    departing  from   that 
centre,  in  fomewhat  of  a  radiated  fornij  give,  by  their 
fize  and  ftrength,  a  firm  fupport  to  each  individual 
6nger,  and,  by  their  radiated  or  fpoke-like  form,  al- 
low the  fingers  freer  play.    3.  The  fingers,   confifting 
each  of  three  very  moveable  joints,  are  fet  free  upon 
the  metacarpus  ;  fo  as  to  fhow  a  curious  gradation  of 
moving  in  all   thefe  part>;  for  the  carpal  bones  are 
grouped  together  into  a  fmall  nucleus,  firm,  almoft 
immoveable,  and  like  the  nave  of  a  wheel ;  then  the 
metacarpal  bones,  founded  upon  this,  are  placed  like 
the  fpokes  or  fellies  of  the  wheel,  and  have  a  freer  mo- 
tion ;  and  laftly,  the  fingers  by  the  advantage  of  this 
radiated  form  in  the  bones  upon  which  they  are  pla- 
ced, moVe  very  nimbly,  and  have  a  rotatory  as  well 
as  a  hinge-like  motion.    So  that  the  motion  is  gra- 
duated and  proportioned  in  each  divifion  of  the  hand ; 
and  even  where  there  is  no  motion,  as  in  the  carpus, 
there  is  an  elafticity)  which,  by  gentle  bendings,  ac- 
commodates  itfelf  to  the  more  moveable  part$:. 

The  CARPUS,  or  wrist.— Looking  upon  the  exter- 
nal  furface  of  the  carpus,  we  count  eight  fmall  bones 
difpofed  in  two  rows,  with  one  bone  only  a  little  remov- 
ed from  its  rank ;  and  we  obferve  that  the  whole  is 
arcbe^  outwards,  to  refift  injuries,  and  to  give  ftrength ; 
and  that  the  bones  lie  like  a  pavement,  or  like  the 
(tones  of  an  arch,  with  thdr  broader  ends  turned  out- 
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wards.  On  the  internal  furface  again,  wc  find  t^C 
number  of  bones  not  fo  eafily  counted  ;  for  their  fmalr 
ler  ends  are  turned  towards  the  pahu  of  the  hand» 
vrhich  being  a  concave  furface,  the  narrow  ends  of  the 
wedges  are  feen  huddled  together  in  a  lefs  regular  forra| 
crowded,  and  lapped  oyer  each  other ;  but  in  (his  hol- 
low^ the  four  corner  bones  are  more  rematkable»  pro- 
jeding  towards  the  palm  of  the  hand,  fo  as  to  be 
pamed  procelTes ;  and  they  do  indeed  perform  the  ofEce 
of  procefles ;  for  there  arifes  from  the  fopr  corner  point; 
a  flrong  crofs  ligament^  which  binds  the  tendon^ 
down,  and  makes  under  it  a  fmooth  door  or  gutter  for 
(hem  to  run  in. 

The  individual  bones  of  the  carpus  are  fmall,  corner? 
cd^  and  yery  irregular  bpnes ;  fo  that  thejr  names  dp 
but  very  poorly  reprefent  their  forpi.  To  defcrib© 
them  \yithout  fome  help  of  dra\ying,  or  of  demonftra- 
(ion,  is  fo  very  abfurd,  that  a  defcripiion  of  each  of 
them  feems  more  like  a  riddle  than  like  a  ferious  lef- 
fon:  it  cannot  be  underftood,  and  indeed  it  need  hardly 
be  remen>bcred  j  for  all  that  is  ufcful  is  but  to  remem-r 
ber  the  conneftion  and  place,  and  the  particular  ufes, 
of  each  bone  ;  in  reading  of  which  the  ftudent  (hould 
continually  return  to  the  plates,  or  he  mull  have  thq 
JDones  always  in  his  hand. 

I.    ROW  FORMING  THE  WJUSy, 

|.  Os  scAPHoioEs — The boat-like bone.  Thisnamp 
pf  boat-like  bone,  or  boat-like  cavity,  has  been  always 
»  favc  ^rite  name,  though  a  very  unmeaning  one*  The 
fcaphoid  bpne  is  not  worthy  of  notice  merely  from  it^ 

being 
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t)eii)g  the  largedy  but  alfo  ^s  it  forms  a  chief  part  of 
the  joint  of  the  wrift ;  for  it  is  this  bone  which  is  re- 
ceived into  the  fcaphoid  cavity  of  the  radius.  It  is  a 
very  irregular  bone  ;  in  v^hich  we  need  remember 
only  thefe  two  points  ;  the  large  round  furface  covered  ' 
with  carjilage,  Iniooth,  jmd  anfwering  to  the  cavity  ia 
the  bead  of  the  radius  i  and  the  hook-like,  or  prrjed- 
;ng  procefs,  which  forms  one  of  the  corner  pomt:»  uf 
the  carpusj  and  gives  a  hold  to  one  corner  of  the  lig^- 
^lenjc  which  binds  down  the  tendons  of  the  wrili.    ' 

2.  The  OS  LUNARE  is  named  from  one  of  its  fides 
being  fomewhat  of  the  (hape  of  a  half  moon  ;  it  is 
liext  in  fize  to  the  fcaphoid  bone>  and  is  equal  to  it 
in  ihfiportance  ;  for  they  are  joined  together,  to  be 
articulated  with  the  radius.  This  bone  takes  an 
equal  fliarei  in  the  joint  with  the  fcaphoid  bone;  and 
together  they  form  a  great  ball,  fitting  the  focket  of 
the  radius,  and  of  a  long  form,  fo  that  the  wrift  is  a 
proper  hinge.  •  The  lunated  edge  of  the  os  lunare  is 
turned  towards  the  fecond  row  of  bones,  and  therefore 
^  not  feen.  And  the  chief  marks  of  this  bone  are  its 
greater  fize  j  its  lunated  edge,  turned  towards  the  fe- 
cond row  ;  and  its  round  head  forming  the  ball  of  the 
wrift-joint. 

3.  The  OS  cuNEiFORME,  orwedge-Hke  bone,  is  named 
rather  perhaps  from  its  fituation,  locked  in  among  thp 
other  bones,  than  ftriftly  from  its  form.  Its  fide  form- 
ing the  convex  of  the  hand,  is  broader  ;  its  point  to« 
y^ards  the  palm  of  the  hand  is  narrower  ;  and  lo  far, 
we  may  fay,  it  is  a  wedge-like  bone  :  but  it  is  chiefly 
fo  from  its  fituation,  clofely  wedged  in^betwixt  tlie  ua- 
jpiform  and  pifiform  bones, 

4.  The 
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4*  The  OS  ^jsiFORME  is  a  fmall  neat  and  round 
bone,  named  fometimes ORBICULAR,  or  round  bone,  but 
dfcener  pifiform,  from  its  refemblance  to  a  pea.  It  is 
placed  upon  the  cuneiform  bone,  and  (lands  off  from 
the  reft  into  the  palm  of  the  hand,  fp  as  to  be  the  moft 
prominent  of  all  the  corner  bones ;  of  courfe  it  forms 
one  of  the  corner  points  or  pillars  of  that  arch,  under 
vrhich  the  tendons  pafs.  The  pifiform  bone  is  a  little 
out  of  its  ranks  ;  is  ver)'  moveable  ;  and  projeds  fo 
into  the  palm,  as  to  be  felt  outwardly,  juft  at  the  end 
of  the  ftyloid  procefs  of  the  ulna ;  it  can  be  eafily 
moved  and  rolled  about ;  and  is  the  point  into  which 
is  implanted  one  of  the  ftrong  mufcles  for  bending  the 
wrift. 


2.  ROW  SUPPORTING  THE  METACARPAL  BONBS. 

9*  The  fecond  row  begins  with  the  trapezium  ;  a 
pretty  large  bone,  which,  from  its  name,  we  fhould 
expeft  to  find  of  a  regular  fquared  form ;  while  it  has, 
in  faft,  the  moft  irregular  form  of  all,  efpecially  when 
detatched  from  the  other  bones.  The  chief  parts  to 
be  remarked  in  the  bone,  are  the  great  focket  for  the 
thumb  ;  and  as  the  thumb  ftands  off  from  one  fide  of 
the  hand,  this  focket  is  rather  on  one  fide.  There  is 
alfo  a  little  procefs  which  makes  one  of  the  corner 
points. 

6,  The  TRAPEZ0IDE8  is  next  to  the  trapezium  ;  is 
fomewhat  like  the  trapezium  ;  from  which  it  has  its 
name.  It  alfo  rcfembles  the  cuneiform  bone  of  the 
firft  row  in  its  fhape  and  fize,  and  in  its  being  wedged 
in  betwixt  the  two  adjoining  bones. 

7.  The 
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7*  The  OS  MAGNUM  is  named  from  its  great  (ize;  not 
that  it  is  the  iargeft  of  all,  nor  even  the  largeft  bone  o£ 
the  fecond  row,  for  the  cuneiform  bone  is  as  big  ;  but 
there  is  no  other  circumftance  by  which  it  is  well 
diftinguifhed.  It  is  placed  in  the  centre  of  the  upper 
row,  has  a  long  round  head,  which  is  jointed  (;hiefly 
with  the  lunated  hollow  of  the  os  lunare  ;  and  this  big 
head,  and  lunated  hollow,  make  together  a  fort  of 
focketj  by  which  the  fecond  row  moves  upon  the 
firft. 

8.  The  OS  UNciFORME,  or  hook-like  bone,  is  named 
from  a  fiat  hook-like  procefs,  which  proje£is  towards 
the  palm  of  the  hand.  This  is  one  of  the  corner 
bones,  and  (landing  in  the  end  of  the  row,  it  is  wedg- . 
ed  betwixt  the  os  magnum  of  its  own  row,  and  the  os 
cuneiforme  of  the  firft  row.  It  is  large  and  fquafed  ( 
but  the  thing  chiefly  remarkable  is  that  procefs  from 
which  it  takes  its  name ;  a  long  and  flat  procefs  of  firm 
bone,  fairly  unciform,  or  hook-like,  and  projeding 
hr  into  the  palm  of  the  hand,  which  being  the  laft  and 
higheft  of  the  corner  points,  gives  a  very  firm  origin 
to  the  great  ligament  by  which  the  tendons  of  the 
wrift  are  bound  down. 

AH  thefe  bones  of  the  carpus,  when  they  are  joined  ' 
to  each  other,  are  covered  with  a  fmooth  articulating 
cartilage ;  are  bound  to  each  other  by  all  forms  of 
crofs  ligaments ;  and  are  confolidated,  as  it  were,  into 
one  great  joint.  They  are,  in  general^  fo  firni  as  to  be 
fcarcely  liable  to  luxation ;  and  although  one  only  is 
called  cuneiform,  they  are  all  fomewhat  of  the  wedge* 
like  form,  with  their  broader  ends  outwards,  and  their 
fmaller  ends  turned  towards  the  palm  of  the  hand ; 

they 
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thty  are  like  fioaes  in  an  arch,  fo  that  no  weight  nor 
force  can  beat  them  in  ;  if  any  force  do  prevail,  it  cai| 
beat  others  in  only  by  forcing  one  out.  A  bone  dart- 
ing outwards,  and  projeding  upon  the  back  qf  the 
hand,  is  the  only  form  of  luxation  among  thefe  bones, 
and  is  extremely  rare. 

METACARPUS. — The  metacarpus  is  compofcd  of 
five  bones,  upon  which  the  fingers  are  founded.  They 
are  big  ftrong  bones ;  brought  clofe  together  at  the 
root,  but  wider  above  ;  for  the  lower  heads  are  (inaU 
and  flat^  and  grouped  very  clofely  together,  to  meet 
the  carpal  bones;  but  they  fwell  out  at  their  upper  ends 
into  big  round  heads,  wikich  keep  the  bones  much 
apart  from  each  other.  Nothing  of  importance  can  be 
fiid  concerning  the  individual  bones.  To  fpeak  of 
■them  individually  is  a  mere  wafte  of  time.  We  may  ob* 
lerve  of  the  metacarpal  bones  in  general,  i.  That  their 
lower  heads  being  flat  and  fquared,  gives  them  a  firm 
implantation  upon  their  centre  or  nucleus,  the  carpus ; 
and  that  they  have  fcarcely  any  freer  motion  upon  the 
carpal  bones,  than  the  carpal  bones  have  upon  each 
other.  2.  That  their  lower  heads  being  larger,  keeps 
the  bones  apart  from  each  other  ;  and  in  the  interfa- 
ces between  them  lie  the  interofleous  mufcles.  3.  That 
their  divergence  regulates  the  radiated  or  fpreading 
form  of  the  fingers,  and  gives  them  free  play.  And, 
4.  That  they  flill  preferve  the  arched  form  of  the  car.- 
pal  bones,  being,  with  the  carpal  bones,  convex  out- 
wardly, and  concave  inwardly,  to  form  the  hollow  of 
the  hand  }  and  though  they  have  little'motion  of  flexion 
or  exteniion,  they  bend  towards  a  centre,  fo  as  to  ap« 

proach 
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proach  each  other,  increafing  the  hoHownefs  of  the 
hand,  to  form  what  is  called  Diogenes's  cup.  It  is  far- 
ther necefTary  to  obferve,  into  how  fmall  a  fpace  the 
carpal  bones  are  comprefled;  how  great  a  (hare  of 
the  hand  the  metacarpal  bones  form;  and  how  far 
down  they  go  into  the  hollow  of  the  hand.  For  I 
have  feen  a  furgeon,  who,  not  having  the  fmalleft  fuf- 
picion  that  their  lower  ends  were  fo  near  the  wrift  as 
they  really  are,  has,  in  place  of  cutting  the  bone  neat- 
ly in  its  articulation  with  the  carpus,  broken  it,  or  tried 
to  cut  it  acrofs  in  the  middle. 

FINGERS. — We  commonly  fay,  that  there  are  five 
metacarpal  bones ;  in  which  reckoning  we  count  the 
thumb  with  the  reft  :  but  what  is  called  the  metacarpal 
of  the  thumb  is  properly  the  firft  phalanx,  or  the  firft 
proper  bone  of  the  thumb ;  fo  that  the  thumb,  regular* 
ly  defcribed,  has,  like  the  other  fingers,  three  joints. 

Thumb. — The  firfl:  bone  of  the  thumb  refemblea 
the  metacarpal  bones  in  fize  and  flrength,  but  it  differs 
widely  in  being  fet  upon  the  carpus  with  a  large  and 
round  head  ;  in  being  fet  off  from  the  line  of  the  other 
fingers,  {landing  out  on  one  fide,  and  diredly  oppofed 
to  them.  It  rolls  widely  and  freely,  like  other  ball  and 
focket  joints  :  it  is  oppofed  to  the  other  fingers  in 
grafping,  and,  from  its  very  fuperior  flrength,  the 
thumb  i»  named  Polex,  from  polere. 

The  FINGERS  have  each  of  them  three  bones,  i.  The 
firft  l^one  is  articulated  with  the  metacarpal  bones  by 
a  ball  and  focket ;  the  focket,  or  hollow  on  the  lower 
psfft  of  the  firfl  finger  bone,  being  fet  down  upon  the 
lafge  round  head  of  the  metacarpal  bone.    2.  The 
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fecond  and  third  joints  of  the  fingers  are  gradualff 
fmaller,  and  though  their  forms  do  a  good  deal  re-» 
femble  the  firfl:  joint,  they  are  quite  limited  in  thetf 
motions  ;  have  no  rolling  ;  are  as  ftridlly  hinge-jointf 
as  the  knee  or  ankle  are.  3.  Here,  as  in  other  hinge* 
joints,  the  capfule  is  fo  particularly  ftrong  at  the  lidest 
as  to  be  named  lateral  liganients.  When  thefe  lateral 
ligaments  are  burfl:  or  put,  the  finger  turns  in  any  di- 
r^^tion ;  fo  that  the  motions  of  the  fingers  are  limited 
rather  by  their  lateral  ligaments,  than  by  any  thing 
peculiar  in  the  forms  of  the  bones.  4.  The  face  of 
each  finger  bone  is  grooved,  fo  that  the  tendons,  paf- 
fing  in  the  palm  of  the  hand,  run  upwards  along  this 
groove  or  Batnefs  of  the  fingers ;  and  from  either  edge 
of  this  flatnefs^  there  rifes  a  ligament  of  a  bridge-like 
form,  which  covers  the  tendons  like  a  fheath,  and  con- 
verts the  groove  into  a  complete  canal.  5.  The  laft 
joint  or  phalanx  of  each  finger  is  flattened^  rough,  and 
drawn  fmaller  gradually  towards  the  point  of  the  fin- 
ger ;  and  it  is  to  this  roughnefs  that  the  ikin  and  nail 
adhere  at  the  point. 
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MUSCLES  OF  THE  FACE,  EYE,  AND  EAR, 


I.      MUSCLES     OF    THE    FACE. 

L  The  occipito  frontaus  is  a  broad  and  thin  muf- 
cular  expanfion,  which  covers  all  the  upper  part  of 
the  ctaneum.  It  confifls  of  two  bellies,  with  an  inter- 
mediate  flieet  of  flat  tendon.  The  one  belly  covers 
die  occiput  ;  the  other  covers  the  forehead ;  and  the 
tendinous  expanfion  covers  all  the  upper  part  of  the 
)iead :  by  which  is  has  happened  that  the  mod  eminent 
anatomifls,  as  Cowper  (p.  29.)  have  mifnamed  its 
tendon,  pericraneum  :  many  have  reckoned  it  two  di- 
ftinS  mufcles,  viz.  the  occipital  and  frontal;  while 
Others  (becaufe  of  a  fort  of  rapha,  or  line  of  divifion  in 
the  middle  of  each  belly)  have  dcfcribed  four  muf« 
deSj  viz.  two  frontal>  and  two  occipital  mufcles.  But 
St  is  truly  a  double  bellied  mufcle ;  and  the  broad 
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thin  tendon,  which  belongs  equally  to  both  bellies,  lief 
above  the  true  pericraneum,  and  Aides  upon  it.  The 
mufcle  is  therefore  nameJ,  with  ftri£t  propriety,  occi- 
FiTo-FRONTALis,  fometimes  £PiCRANi£Us,  fometimes 

BIVEKTER,   or  DIOA8TRICUS  CAPITIS* 

Origin.-— The  occipital  portion  is  the  fixed  point 
of  this  mufcle  ;  arifing  from  the  upper  ridge  of  the  oc* 
cipital  bone,  and  covering  the  back  part  of  the  head, 
from  the  maftoid  procefs  of  one  fide,  round  to  that  on 
the  opppfiie  fide  of  the  head.  And  by  the  perpendi- 
cular ridge  of  the  occiput,  it  is  marked  with  a  flight 
divifion  in  the  middle. 

iNSERTioN.-^The  fore  belly  of  the  mufcle  which 
covers  the  forehead,  is  fixed  more  into  the  flein  and 
eye  brows  than  into  the  bone  :  it  is  flightly  attached 
to  the  bone,  near  the  inner  end  of  the  oibitary  ridge, 
and  efpecially  about  the  inner  corner  of  the  eye,  and 
the  root  of  the  nofe,  by  a  fmaller  and  acute  pointed 
procefs ;  but  flill  its  chief  attachment  is  to  the  eye-lids 
and  n<in. 

The  TENDON  or  thin  membraneous  expanfionwhiciv 
joins  the  two  bellies,  is  exceedingly  thin  :  it  has  on  its? 
inner  fide  much  loofe  cellular  fubftance,  by  which, 
though  attached  to  the  true  pericraneum,  it  Aides  ea- 
fily  and  fmoothly  upon  it ;  but  its  outer  furface  is  fa 
firmly  attached  to  the  (kin,  and  its  fore  belly  adheres 
fo  firmly  to  the  eye-brows,  that  it  is  very  difficult  ta 
difled  it  clean  and  fair. 

I  confider  the  occipital  belly  as  the  fixed  point, 
having  a  firm  origin  from  the  ridge  of  the  bone  ;  itsr 
frontal  belly  has  the  loofe  end  attached,  not  to  the  orf 
frontis,  but  to  the  eye-brow  and  Ikin }  and  its  office  is 

to 
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ralfe  the  eyebrows,  wrinkle  the  forehead^  and  cor« 
;ate  the  whole  of  the  hairy  fcalp,  like  that  mufcle 
ler  the  (kins  of  animals  which  (brinks  when  they 

cold  or  rudely  touched,  and  by  which  they  fhake 

flies  or  infeds^  But  it  is  a  mufcle  employed 
re  in  expreiling  paflions  than  in  performing  ufe* 
motions ;  and  it  is  of:en  fo  thin  as  hardly  to  be 
ceived.  In  fome  it  is  entirely  awanting ;  and  many 
a  have  the  mufcle,  have  no  command  nor  power 
ir  ic 

There  is  a  fmall,  neat,  and  {)ointed  flip  of  the  oc- 
ito-frontalis,  which  goes  down  with  a  peak  towards 

nofe,  and  is  inferted  into  the  fmall  nafal  bone, 
is  procefs,  being  much  below  the  end  of  the  eye- 
w,  mud  pull  it  dov/nwards  ;  fo  that  while  the  great 
fcle  raifes  the  eyebrow  and  fkin  of  the  forehead, 
.  fmall  nafal  flip  pulls  the  eyebrow  downwards 
in>  reftoring  ic  to  its  place,  and  fmoothing  the 
!•  It  may  be  confidered  as  the  antagonift  of  the 
It  occipital  and  frontal  bellies,  and  might  almoft 
iefcribed  as  a  diftind  mufcle. 
I.  The  coRRUGATOR  suPERCiLii  IS  another  flip 
ch  might  be  fairly  enough  referred,  like  this,  to  the 
ipital  mufcle;. but  being  in  many  fubjeSs  parti* 
irly  ftrong,  it  is  bed  defcribed  as  diftindt.  The 
"er  end  of  the  nafal  flip  of  the  occipito-frontalis  is 
d  to  the  nafal  bone ;  the  lower  end  of  the  little  flip, 
corrugator  fupercilii,  is  fixed  into  the  internal  an- 
ar  procefs ;  and  from  the  inner  angle  of  the  eye, 
.  fibres  fweep  round  the  edge  of  the  orbit,  and  going 
iquely  upwards  and  outwards,  are  fo  mixed  with 

fibres  of  the  frontal  mufcle,' and  of  the  orbicularis 
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oculi,  where  thefe  two  touch  each  other,  that  it  is 
doubtful  to  which  of  thofe  greater  mufcles  this  little 
one  might  be  moft  properly  referred.  So  this  flip  of 
oblique  fibres,  rifing  from  the  inner  angle  of  the  eye, 
and  being  fixed  into  the  eyebrow,  alfo  antagonizes  the 
occipito-frontalis  ;  and  drawing  the  eyebrows  together, 
and  wrinkling  the  fpace  betwixt  them,  is  very  rightly 
named  corrugator  supercilii. 

Ill  Orbicularis  oculi,  or  palpebrarum,  is  2 
neat  and  regular  mufcle,  furrounding  the  eye,  and  co- 
vering the  eyelids  in  a  circular  form.  It  is  exceedingly 
flat  and  thin  ;  is  about  an  inch  in  breadth  ;  lies  imme- 
diately under  the  fkin  of  the  eyelids ;  and  is  imme- 
diately attached  to  them,  and' but  little  connefted  with 
the  bone.  It  has  one  fmall  tendon  in  the  inner  corner 
of  the  eye,  which  is  both  its  origin  and  infertion ;  for 
it  begins  and  ends  in  it.  This  fmall  tendon  is  eafily 
felt  through  the  fkin  in  the  inner  corner  of  the  eye.  It 
arifes  by  a  little  white  knot  from  the  nafal  procefs  of  the 
upper  jaw-bone.'  Its  fibres  immediately  become  muf- 
cular,  and  fpread  out  thin  over  the  upper  eyelid.  They 
pafs  over  it  to  the  outer  corner  of  the  eye,  where  they 
crofs  a  little,  and  having  covered  juft  the  edge  of  the 
temple  with  their  thin  expanded  fibres,  they  return 
in  a  circuh\r  form  round  by  the  lower  eyelid  to  the 
point  from  whence  they  had  fet  out.  This  is,  in  all  its 
courfe,  a  very  thin  mufcular  expanfion,  with  regular 
orbicular  fibres.  It  is  rather  a  little  broader  over  the 
lower  eyelid  ;  extends  itfelf  a  little  upon  the  face  be-. 
yond  the  brim  of  the  focket,  both  at  the  temple  and 
upon  the  cheek  ;  and  its  fibres  crofs  each  other  a  lit- 
tle at  the  outer  angle  j  fo  that  fome,  underftanding 
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this  eroding  as  a  meeting  of  fibres  from  the  upper  and 
from  the  lower  mufcle,  have  defcribed  it  as  two  femi- 
circular  mufcles.  And  thofe  fibres  which  are  next  to 
the  tarfus  or  cartilaginous*  circle  of  the  eyelids,  were 
diftinguifhed  by  Riolan  under  the  title  of  musculus 
ciLiARis.  Our  name  exprelfes  the  common  opinion^ 
that  it  is  a  circular  mufcle,  whofe  chief  point  or  fuU 
crum  is  in  the  inner  comer  of  the  eye,  and  which  ferves 
as  a  fphinder  for  clofmg  the  eye*  It  fqueezes  with 
fpafmodic  violence  when  the  eye  is  injured,  as  by  duft. 
And  by  its  drawing  down  the  eyelids  fo  firmly,  it 
preflfes  the  ball  of  the  eye  down  into  the  focket,  and 
forces  the  lachrymal  gland  that  is  within  the  focket^ 
fo  as  to  procure  a  flow  of  tears.  Perhaps  the  corru- 
gator  fupercilii  belongs  ftriSly  to  this  mufcle,  fince 
its  fibres  follow  the  fame  courfe. 

IV.  Levator  palpebrjE  superioris. — Thisfmall 
mufcle  arifes  deep  within  the  focket,  from  the  margia 
of  that  hole  which  gives  paiTage  to  the  optic  nerve. 
It  begins  by  a  fmall  flat  tendon  in  the  bottom  of  the 
optic  cavity;  becomes  gradually  broader  as  ic  goes 
over  the  eyeball ;  it  ends  in  the  eyelid  by  a  broad 
expanfion  of  mufcular  fibres,  which  finally  terminate 
in  a  fhort  flat  tendon.  It  lies  under  the  orbicularis 
palpebrse  ;  is  inferted  into  the  whole  length  of  the  car- 
tilage of  the  tarfus ;  and  raifes  and  opens  the  upper 
eyelid.  And  the  divifion  of  the  orbicularis  oculi  into 
two,  by  the  older  anatomifls,  was  a  confcquence  of 
their  not  knowing  of  the  true  levator  palpebral,  and 
their  not  being  able  to  defcribe  any  mufcl«  by  which 
the  upper  eyelid  could  be  raifed,  except  the  upper  half 
of  the  orbicularis. 

O  2  The 
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The  occipitofrontalis,  but  efpecially  its  bccipifal 
belly,  raifes  the  eyebrows ;  the  pointed  flip  of  the 
fame  mufcle  pulls  them  downwards ;  the  corrugator 
pulls  them  diredly  inwards,  and  knits  the  brows ;  the 
levator  palpebrae  opens  the  eyelid ;  and  the^orbicuiaris 
oculi  clofes  the  eye.  Whether  certain  fibres  from  the 
platifma-myoides  (a  thin  flat  mufcle  which  mounts 
from  the  neck  over  the  cheek)  may  not  pull  down  the 
lower  eyelid  ;  or  whether^me  draggling  fibres,  ariiing 
from  the  zygoma,  may  not  have  the  appearance  of 
a  depreflbr  of  the  lower  eyelid,  it  is  not  neceflary  to 
determine,  fince  there  is  no  regularly  appointed  mufcle; 
and  the  lower  eyelid  is  almoft  immoveable,  at  leaft 
in  man. 


MUSCLES   OF    THE    NOSE    AND    MOUTH* 

V.  Levator  i.abii  superioris  et  alje  nasi. 
Cowper  defcribes  the  levator  labii  fuperioris  as  an  ir- 
regular production  of  the  frontalis,  extending  along 
the  nodrils.  But  it  is  a  neat  and  delicate  mufcle, 
which  arifes,  by  a  fmall  double  tendon,  from  the  nafal 
procefs  of  the  upper  jaw-bone,  clofe  by  the  tendon  of 
the  orbicularis  oculi.  It  is  one  little  fafciculus  of 
mufcular  fibres  above ;  but  as  it  approaches  the  nofe, 
it  fpreads  out  broader,  dividing  into  two  fmall  fafci* 
culi ;  one  of  which  is  implanted  into  the  wing  or 
cartilage  of  the  nofe,  and  the  other,  pafling  the  angle 
of  the  nofe,  goes  to  the  upper  lip.  Thus  it  is  pyra- 
midal with  its  bafe  downwards,  and  was  named  pyra« 
midalis  by  Caferius,  Winflow,  and  others.  It  is  called 
by  Cowper  dilator  alac  nafi.    It  raifes  the  upper  Up, 

and 
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-and  fpreads  the  noftrils  wide,  as  is  obfcrved  in  a  pa- 
rozyfm  of  rage,  or  in  afthmatics. 

VI.    The  LEVATOR  LABII  SUPERIORIS  PROPRIUS,  fs 

diflinguiflied  by  the  name  of  levator  proprius,  becaufe 
there  are  two  others  ;  one  belonging  to  the  iingle  of  the 
mouth,  and  confequently  to  both  lips ;  and  one  com- 
mon %o  the  lip  and  nodriL 

The  levator  proprius  is  often  named  mufculus  inci- 
fivus,  becaufe  it  arifcs  from  the  upper  jaw,  juft  above 
the  incifores  or  cutting  teeth,  and  confequently  juft 
under, the  edge  of  the  orbit ;  it  is  broad  at  its  origin ; 
it  lies  flat,  and  runs  downwards,  and  obliquely  inwards, 
to  the  middle  of  the  lip,  till  it  mt-ets  its  fellow  juft  in 
the  filtrum*.  It  pulls  the  upper  lip  and  the  feptum  of 
the  nofe  direftly  upwards. 

VII.  The  LEVATOR  ANGULi  ORIS,  IS  Called  alfo 
LEVATOR  COMMUNIS  LABioRUM,  becaufe  it  operates 
equally  on  both  lips.  It  is  named  caninus  ;  for  as 
the  laft  named  mufcle  rifes  from  the  upper  jaw-l5one 
above  the  incifores  or  cutting  teeth,  this  arifes  above 
the  canini  or  dog  teeth,  or  above  the  firft  grinder,  by 
a  very  fhort  double  tendon.  The  exaft  place  of  its 
origin  is  half-way  betwixt  the  firfl:  grinder  and  the  infra 
orbttary  hole :  it  is  mixed  with  the  orbicularis  oris,  at 
th(  comer  of  the  mouth,  fo  that  it  raifes  the  angle  of 
the  mouth  upwards. 

VIII.  The  zYGOMATicus  MAJOR  has  nearly  the 
fame  dire^on  and  ufe  with  this  one :  for  it  arifes  from 
the  cheek-bone  near  the  zygomatic  future  ;  runs  down- 

•  The  filtrum  is  the  f»4pcrficial  gutter  along  the  upper  lip  frpm 
tl^  partitiofi  of  the  oofe  to  the  tip  of  the  lip. 

O  3  wards 


198  MUSCLES  OF  THE 

wards  and  inwards  to  the  corner  of  the  mouth ;  is  a 
long  and  flender  mufcle,  which  ends  by  mixing  its 
fibres  with  the  orbicularis  oris  and  the  depreflbr  of  the 
lip. 

IX.  The  zYGOMATicus  MINOR  arifcs  a  little  higher 
upon  the  cheek-bone,  but  nearer  the  nofe ;  it  is  much 
ilenderer  than  the  lad,  and  is  often  awanting. 

It  is  the  zygomatic  mufcle  that  marks  the  face  with 
that  'line  which  extends  from  the  cheek-bone  to  the 
corner  of  the  mouthy  and  which  is  fo  (Irong  in  many. 
The  zygomatic  mufcles  pull  the  angles  of  the  mouth 
upwards  as  in  laughter  ;  or  diflort  the  mouth  ;  whence 
the  zygomatic  mufcle  has^  gotten  the  name  of  diflortor 
oris ;  and  the  (Irong  aftion  of  the  mufcle  is  particu- 
larly feen  in  laughter,  rage,  grinning. 

X.  Buccinator.  The  buecinaror  was  long  thought 

to  be  a  mufcle  of  the  lower  jaw,  arifing  from  the 

upper  alveoli,  and  inferted  into  the  lower  alveoli  to 

pull  the  jaw  upwards ;  but  its  origin  and  infertion, 

and  the  diredron  of  its  fibres,  are  quite  the  reverfe 

of  this.     For  this  large  flat  mufcle,  which  forms,  in  a 

manner,  the  walls  of  the  cheek,  arifes  chiefly  from  the 

coronoid  procefs  of  the  lower  jaw-bone,  and  partly  alfo 

from  the  end  of  the  alveoli  or  focket  procefs  of  the 

upper  jaw,  clofe  by  the  pterygoid  procefs  of  the  fphe- 

noid  bone  :  it  goes  forwards  with  dired  fibres  to  be 

implanted  into  the  corner  of  the  mouth  :  it  is  thin  and 

flat,  covers  in  the  mouth,  and  forms  the  walls  of  the 

cheek,  and  is  perforated  in  the  middle  of  the  cheek 

by  the  dud  of  the  parotid  gland.     Thefe  are  its  prin- 

cipal  ufes  :  That  it  flattens  the  cheek,  and  fo  aflifts  in 

fwallowing  liquids :  that  it  turns,  or  helps  to  turn,  the 

morfeL 
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morfel  in  the  mouth  while  chewing,  and  prevents  it 
from  getting  without  the  line  of  the  teeth  :  in  blowing 
wind  inftruments,  it  both  receives  and  expels  the 
MFind :  it  dilates  like  a  bag,  fo  as  to  receive  the  wind 
in  the  cheeks ;  and  it  contracls  upon  the  wind,  fo  as 
to  expel  the  wind,  and  to  fwell  the  note.  In  blowing 
the  ftrong  wind  inftruments,  we  cannot  blow  from  the 
lungs,  for  it  ftrefles  the  breathing,  but  refcrve  the  air 
in  the  mouth,  which,  we  keep  continually  full  ;  and 
from  this  it  is  named,  from  blowing  the  trumpet,  the 

BUCCINATOR. 

XLDEPiiEssoR  ANGULroRis. — The  depreflbr  anguli 
oris  is  a  neat  fmall  triangular  mufclc,  and  is  indeed 
very  commonly  named  muscclus  triangularis  la- 
BioRUM,  from  its  fliape.     The  bafe  of  the  triangle  is 
at  the  line  of , the  lower  jaw,  where  the  mufcle  rifes 
with  a  flat  flefhy  head  about  an  inch  in  breadth.     It 
grows  fmaller  gradually  as  it  rifes  towards  the  corner 
of  the  mouth,  where  it  is  innplanted,  fmall,  almoft  in 
a  point,  and  diredly  oppofite  to  the  zygomatic  and 
levator  mufcles ;  and  as  the  zygomatic  mufcle  makes 
a   line  from   the  cheek  down   to  the   angle  of  the 
mouth,   this  makes  a  line  from  the  chin  up  to  the 
corner  of  the  mouth.     It  is  chiefly  active  in  expref- 
fing  th^   paflions,   and  gives  form  to  the  chin  and 
.^nouth.     In  cheerful  motions,    as  laughter,  fmiling, 
&c,   the  zygomatics  and  levators  pull  the  angles  of 
^hc  mouth  upwards.     In  fc^ar,  hatred,  revenge,  con- 
%empt,  and  the  angry  paflions,    the  triangulares  pull 
the  corners  of  the  mouth  downwards.     And,  at  the 
place  where  thefe  meet,  there  is  formed  a  fort  of  ri- 
fing  at  the  angle  of  the  mouth  :  for  a  <^reat  many 

O  4  tendons 
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and  the  orbicularis  mutually  read  on  each  other,  in 
alternately  opening  and  clofing  the  mouth.  This 
phenomenon  of  the  orbicularis  mufcle  dilating  to 
fuch  a  widenefs,  and  in  an  inftant  clofing  the  mouth 
again  with  fuch  perfed  accuracy  as  to  retain  the 
breath,  puts  to  nought  ail  the  vain  calculations  about 
the  contraction  of  mufcles;  as  that  they  can  con- 
traft  no  more  than  one  third  of  their  length ;  for 
here  is  an  infinite  contradion,  fuch  as  no.  procefs  can 
meafure.  It  is  a  paralyfis  of  thefe  mufcles,  that  fo  of- 
ten occafions  a  hideous  didortion  of  the  face ;  for  when 
the  one  fide  ot  the  body  falls  into  paify,  the  mufcles 
of  one  cheek  ceafe  to  ac): ;  the  mufcles  of  the  other 
cheek  continue  to  ad  with  their  ufual  degree  of  power. 
This  contraction  of  the  mufcles  of  one  cheek  excites 
alio  the  orbicularis  oris  to  ad,  and  fo  the  mouth  is  pur- 
fed  up,  and  the  lips  and  angles  of  the  mouth  are 
drawn  towards  one  fide. 

There  are  feme  fmaller  mufcles  which,  lying  under 
thefe,  could  not  be  defcribed  without  danger  of  con- 
fufion ;  as — 

XIV.  The  DEPRESSOR  LABII  SUPERIORIS  et  ALJE  NASI, 

which  is  very  fmall,  and  lies  concealed  under  the  other 
mufcles.  Ic  rifcs  from  the  gum  or  focket  of  the  fore 
teeth,  and  thence  is  named  by  Winflow  incifivus  me- 
dius.  Ic  goes  into  the  riling  of  the  nofe,  and  pulls  it, 
anJ  of  courfe  the  upper  lip,  do>^Ti ;  and  is  named  by 
Albinus  and  Cowper  confiriclor  vel  compreflbr  alai 
nafi. 

XV.  The  coNSTRicTO!i  NASI,  or  compreflbr  of  the 
nofe,  is  a  fmall  fcattered  bundle  of  mufcular  fibres, 
which  erodes  the  wings,  and  goes  to  the  very.point  of  the 

nofe  i 


.  I 
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jQofe ;  for  one  arifes  from  the  wing  of  the  nofe  on  each 
£dej  and  meets  its  fellow  in  the  middle  ridge,  where 
both  are  fixed  into  the  middle  cartilage,  or  into  the 
lower  point  of  the  nasal  bones ;  meeting  with  the 
peak  of  the  frontal  mufcle,  or  its  fcattered  fibres. 
But  this  mufcle  is  fo  difficultly  found,  that  when  Cow- 
per  faW  it  didindly  marked  in  Bidloe's  12th  table,  he 
confidered  it  as  a  fi£tion,  having  fought  for  it  very 
Cclrefully,  but  in  vain. 

And  XVI.  The  levator  menti,  which  arifes  from 
the  lower  jaw,  at  the  root  of  the  cutting  teeth,  has  been 
named  incisivus  inferior.  It  is  inferted  into  the 
(kin,  on  the  very  centre  of  the  chin  :  by  its  contrac- 
tion it  draws  the  centre  of  the  chin  into  a  dimple  ; 
and  from  its  moving  the  under  lip  at  the  fame  time, 
it  is  named  levator  labii  inferioris. 


MUSCLES    OF  THE  EXTERNAL  EAR. 

Though  perhaps  not  one  of  ten  thoufand  has  the 
power  of  moving  the  outward  ear,  yet  there  arie  many 
thin  and  fcattered  fibres  of  mufcles  about  the  root 
of  the  cartilage  of  the  ear,  to  which  we  cannbt  refufe 
the  name  and  didinclion  of  mufcles ;  and  which  ferve, 
indeed,  to  indicate,  that  nature  had  intended  a  degree 
of  motion,  which,  perhaps  by  the  manner  of  covering 
the  heads  of  children,  we  may  have  loft.  But  in  a 
few  thcfe  fafciculi  of  fibres  have  not  the  form  only, 
but  the  ufes  alfo,  of  mufcles.  The  celebrated  Mr.  Mery 
was  wont,  when  lecturing  on  this  fubjeft,  to  amufe  his 
pupils,  faying,  pleafantly,  "  that  in  one  thing,  he  furely 
♦*  belonged  to  the  long-eared  tribe  }*'  upon  which  he 

moved 
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moved    his    ears   very  rapidly  backwards   and  for- 
\irards  *. 

« 

XVII.  Superior  auris  is  named  attollens,  be- 
caufe  it  lifts  the  ear  upwards :  it  is  a  very  thin,  flat, 
expanfton,  which  can  hardly  be  diftingnifhed  from  the 
fafcia  of  the  temporal  mufcles,  upon  which  it  lies ;  it 
arifes  broad  and  circular  from  the  expanded  tendon 
pi  the  occipito-frontaiisy  and  is  inferted  narrow  into 
the  root  of  the  cartilaginous  tube  of  the  ear. 

XVIII.  Anterior  auris  is  a  very  delicate,  thin, 
and  narrow  expanfion ;  arifmg  about  the  zygoma,  or 
rather  from  the  fafcia  with  which  the  zygoma  is  co- 
vered ;  it  is  implanted  round  the  cartilaginous  tube, 
9X  its  root  f .         ' 

XIX.  The  POSTERIOR  auris  is  alfo  a  fmall  mufcle, 
very  delicate  and  thin  \  but  the  anterior  rifes  in  one 
fmall  and  narrow  flip  only,  while  this,  the  pofterior, 
rifes  commonly  in  three  narrow  and  diftincl  flips, 
from  about  the  place  of  the  maftoid  procefs  J  ;  whence 
it  is  often  named  triceps  auris.  It  goes  diredtly  for- 
wards to  be  implanted  into  the  concha.  It  is  named 
retrahens  auris  from  its  office. 

But  there  are  ftill  other  mufcles  enumerated,  which 
are  not  for  moving  the  outward  ear  upon  the  head, 
but  for  moving  or  rather  bending,  the  individual  parts 
of  the  ear  upon  each  other.  Thofe  fibres,  which  are 
niifnamed  mufcles,  are  merely  mufcular  membranes, 

*  Vide  Palfin,  who  was  his  pupil.  The  celebrated  Albinus  could 
move  his  ears. 

•\  We  feldom  find  an  anterior  auris,  or  any  thing  different  from 
the  anterior  fibres  of  the  attollens, 

X  Fibrae  carnac  tranfvcrfse,  a  nobis  dcfcriptae  Valsalva. 

which 
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which  have  none  of  the  marks  nor  offices  of  true  muf'* 
cles ;  they  have  feldom  flefhy  fibres,  and  the  parts  up- 
on which  they  lie  are  fixed.  Heifler  denies  them  the 
tide  of  mufcles,  and  calls  them  mulcular  membranes 
only. 

The  ring  and  other  bendings  of  the  outward  ear 
are  called  helix  and  antihelix,  tragus  and  antiiragus ; 
and  this  determines  the  names  of  thefe  ambiguous 
fibres,  which  are  fometimes  found  lying  upon  thefe  cir- 
cles'of  the  outward  cartilage,  jufl  under  the  fkin. 

XX.  The  MuscuLus  helicis  major  lies  upon  the 
upper  or  fharp  point  of  the  helix,  or  outward  ring. 

XXI.  Helicis  minor  rifes  lower  than  the  former, 
upon  the  part  of  the  helix. 

XXII.  The  TRAGicus  lying  upon  the  concha,  and 
ftretching  to  the  tragus. 

XXIII.  The  ANTiTRAGicus  lies  in  the  antitragus. 

IXIV.  And,  laftly.  There  is  the  transve'r  sus 
AVRis  of  Albinus. 


MUSCLES   OF    THE   EYEBALL. 

The  eyeball  is  entirely  furrounded  by  mufcles, 
which  turn  ic  in  all  direftions.  There  is  one  mufcte 
on  cither  fide;  one  above,  and  one  below j  thefe arife 
from  the  very  bottom  of  the  focket,  fpread  out  up- 
on the  ball  of  the  eye,  and  are  implanted  into  its  fore« 
part^  'where  the  expanfions  of  their  colourlefs  tendons 
£>rm  what  is  called  the  white  of  the  eye.  Now,  thefe 
four  mufcles  being  direQIy  above,  below,  and  on  either 
iide  of  the  eye,  are  called  the  refti,  or  (traight 
jnulcles ;  for  their  pulling  is  from  the  bottom  of  the 

focket. 
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locket.  But  there  are  other  two  mufcles  which  are 
named  the  oblique  mufcles,  becaafe  they  pull  from 
the  edges  of  the  focket^  and  turn  the  eye  obliquely  ; 
for  they  go  in  a  direflion  exa£tly  oppofite  to  the  xtQi. 
The  refti  come  direftly  forwards  from  the  bottom  of 
the  orbit;  thefe  go  obliquely  backwards  from  the  edge 
of  the  orbit;  one  rifes  from  the  lower  edge  of  the  focket, 
and  goes  backwards  under  the  eyeball ;  the  other  rifes 
indeed,  along  with  the  redi,  in  the  bottom  of  the  focket, 
but  it  has  a  cartilaginous  pulley  on  the  very  edge  of 
the  focket^  at  its  upper  part ;  and  its  fmall  round 
tendon  firfl:  runs  through  this  pulley,  and  then  turns 
down  upon  the  eye>  and  goes  backwards  ;  fo  that  the 
ftraight  mufcles  prefs  down  the  eyeball  deep  into  the 
focketj  while  the  oblique  mufcles  bring  the  eyeball 
forwards^  pulling  it  outwards  from  the  focket. 

The  trueft  defcription  of  the  re6K  is  as  of  one  muf- 
cle,  fmce  their  only  variety  is  that  difference  of  place^ 
which  is  cxpreffed  by  the  name  of  each.  They  all 
agree  in  thefe  chief  circumftances,  that  they  arife  by 
flat,  but  fmall  tendons,  round  the  margin  of  the  optic 
hole,  arifing  from  the  circle  of  that  hole,  or  rather  from 
the  pereofteum  there ;  and  there  being  one  above, 
one  below,  and  one  on  either  fide,  they  completely 
furround  the  optic  nerve,  and  adhere  to  it.  They 
are  neat  and  delicate  mufcles,  gradually  expanding 
each  into  a  flefliy  belly,  which  furrounds  and  covers 
the  middle  of  the  ball  of  the  eye.  They  (till  go 
on  expanding,  till  they  at  Ictft  terminate,  each  in  a 
broad,  flat,  and  very  white  tendon,  which  covers  all 
the  fore  part  of  the  eye,  up  to  the  circle  of  the  lucid 
cornea  or  window ;  and  their  white  and  fliining  ten- 
dons 
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dohs  form  that  enamelled-like  part  which  lies  behind 
the  coloured  circle,  and  which  is,  from  its  colour, 
named  the  white  of  the  eye,  or  the  tunica  albugi- 
MEA^  as  if  it  were  abfolutely  a  diftinft  coat. 

Now,  the  only  diflference  in  thefe  ftraight  mufcles 
is  in  refpect  of  length  ;  for  the  optic  nerve  enters  the 
eye,  not  regula  ly  in  the  centre,  but  a  little  towards 
the  inner  fide,  fo  that  the  reftus  internus,  or  mufcle 
xieareft  the  r.ofe,  is  a  little  fliorter.  The  reftus  exter- 
nus,  or  mufcle  neareft  to  the  temple,  is  a  little  longer; 
while  the  redus  fuperior  and  the  reftus  inferior  are 
nearly  of  equal  length.  The  ufes  of  thefe  mufcles 
are  exceedingly  plain. 

XXV.  The  RECTUS  superior,  lifting  the  eyedireft- 
ly  upwards,  is  named  the  musculus  attollens  ;  the 
levator  oculi;  or  superb^s,  as  expreffive  of  haugh- 
tinefs  and  pride. 

XX  VL  And  the  rectus  inferior,  which  is  direftly 
oppofite  to  it,  is  named  deprimen'S  oculi  ;  or  humi- 
i^ia,  as  expreffing  modedy  and  fubmiffion. 

XXVII.  The  rectus  internus  is  called  adducens, 
as  carrying  the  eye  towards  the  nofe;  or  bibitorius,  . 
becaufe  it  direfls  the  eye  to  the  cup. 

And  (XXVIII.)  The  rectus  externus,  the  outer 
ftraight  mufcle,  as  it  turns  the  eye  away,  is  named  ab- 
ductor oculi,  or  indignabundus,  expreffing  anger 
or  fcorn.  Such  is  the  effeft  of  thefe  mufcles,  that  when 
they  ^£1  in  fucceffion,  they  roll  the  eye ;  but  if  they 
a&  all  at  once,  the  power  of  each  is  balanced  by  the 
a£lion  of  its  oppofite  mufcle,  and  the  eye  is  immo-» 
vably  fixed.  So  that  fometimes  in  our  operations^ 
when  the  couching  needle  approaches  the  eye,  fear 
oomes  upon  the  patient^  and  the  eye  is  fixed  by  a 

convulfive 
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convulfive  aflion,  more  firmly  than  it  could  be  by  tlid 
inftruments,  or  by  the  finger ;  fo  that  the  fpcculum 
oculi  is  after  fuch  an  accident  of  no  ufe:  The  eye  con* 
tinues  fixed  during  all  the  operation^  but  it  is  fised  in 
a  mofl  dangerous  way,  by  a  power  which  we  cannot 
controul,  and  which  fometimes^  when  our  operation 
is  for  extracting  one  of  the  humours  only>  fqueezes 
out  the  whole. 

XXIX.  The  oBLiQuus  superior  arifes  along  with 
the  re£ti  in  the  bottom  of  the  eye,  above  and  towards 
the  inner  fide ;  directing  its  long  tendon  towards  the 
inner  angle  of  the  eye ;  and  there  it  paiTcs  its  tencfon 
through  that  pulley,  whpfe  hollow  I  have  marked  in 
defcribing  the  os  frontis,  as  under  the  fuperciliary  ridge, 

^  and  near  to  the  inner  corner  of  the  eye.  It  arifes  by  a 
fmall  tendon,  like  one  of  the  redlii^  it  goes  over  the 
upper  part  of  the  eyeball,  a  long  and  (lender  mufcle, 
whence  it  is  often  named  longissimus  oculi,  the  long- 
eft  mufcle  of  the  eye.  It  forms  a  fmall  fmooth  round 
tendon,  which  paffes  through  the  ring  of  the  cartilagi^ 
nous  pulley,  which  is  in  the  margin  of  the  focket. 
The  pulley  is  above  the  eye,  and  projeds  farther  ^han 
the  moft  prominent  part  of  the  eyeball,  fo  that  the 
tendon  returns  at  an  acute  angLs,  and  bends  downwards 
before  it  can  touch  the  eyeball.  And  it  not  only  re<* 
turns  backwards  in  a  direftion  oppofite  to  the  rc6U 
mufcles,  but  it  flips  flat  under  the  body  of  the  redus 
fuperior,  and  is  fpread  out  under  it  upon  the  middle, 
or  behind  the  middle  of  the  eye,  viz.  about  half  way 
betwixt  the  infertion  of  the  rectus  and  the  entrance 
of  the  optic  nerves. 

XXX.  The  OBLIQUUS  inferior  is,  with  equal  pro- 
priety, named  the  masculus  brevissimus  oculi.    It 

is 


FACE,   EYEj   AND  EAR.  209 

is  direftly  oppofite  to  the  obliquus  fupcrior,  in  form, 
place,  office^  &c. ;  for  it  arifes  from  the  nafal  procefs  of 
the  jaw-bone,  in  the  lower  edge  of  the  orbit;  at  the 
inner  corner  of  the  eye :  it  is  fhort,  flat,  and  broad,  with 
a  ftrong  flefhy  belly  :  it  goes  obliquely  backwards  and 
outwards,  lying  under  the  ball  of  the  eye  ;  and  it  is 
inferted  broad  and  fiat  into  the  ball,  exaQly  oppofite 
to  the  infcrtion  of  the  obliquus  Superior  mufcle. 

Thefe  two  mufcles  roll  the  eye,  whence  they  are  na- 
med MUSCULI  CIRCUMAGENTES,    or  AMATORII.      But  - 

they  have  ft  ill  another  important  office,  viz. Supporting 
the  eyeball,  for  the  operation  of  its  ftraight  mufcles  ; 
for  when  thefe  (the  obliqui)  aft,  they  pull  the  eye  for- 
wards ;  the  ftraight  mufcles  refift ;  and  the  infertion  of 
the  oblique  mufcles  at  the  middle  of  the  eyeball  be- 
comes, as  it  were,  a  fixed  point,  a  centre  or  axis  round 
which  the  eyeball  turns  under  the  operation  of  the 
Tcfti  mufcles.  The  conjoined  efFeft  of  the  oblique  muC. 
des  18  to  bring  the  eyeball  forwards  from  the  focket, 
*as  in  ftraining  the  eye  to  fee  fome  diftant  point.  The 
particalar  efFeft  of  the  upper  oblique  mufcle  is  not  to 
liring  the  eye  forward,  but  to  roll  the  eye  fo  as  to  turn 
the  pujnl  downwards,  and  towards  the  nole.  And  the 
particular  effeft  of  the  lower  oblique  mufcle  is  to  r^ 
Terfe  this  aftion,  to  turn  the  eye  again  upon  its  axis, 
and  to  direft  the  pupil  upwards  and  outwards ;  but 
the  fucceflive  aftions  of  all  thefe  mufcles  move  the  eye 
in  circles,  with  gradations  fo  exquifitely  fmall,  and 
with  fuch  curious  combinations  as  cannot  be  explained 
by  words. 
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TONGUE. 


MUSCLES    OF   THE    LOWER    JAW. 

The  lower  jaw  requires  mufcles  of  great  power  to 
grind  the  food ;  and  accordingly  it  is  pulled  upwards 
by  the  (Irong  temporal,  mafTeter,  and  pterygoid  muf-' 
cles.  But  in  moving  downwards,  the  jaw  almoft  fidls 
by  its  own  weight ;  and  having  little  refinance  to  OTcr- 
come,  any  regular  appointment  of  mufcles  for  pulling 
down  the  jaw  is  fo  little  needed,  that  it  is  pulled  down- 
wards by  mufcles  of  fuch  ambiguous  office,  that  they 
are  equally  employed  in  raifing  the  throat,  or  pullixig 
down  the  jaw,  fo  that  we  hardly  can  determine  to 
which  they  belong  j  for  the  chief  mufcles  of  the  throat, 
coming  from  the  lower  jaw,  muft,  when  the  jaw  it 
fixed,  pull  up  the  throat ;  or,  when  the  throat  is  fixed, 
deprefs  the  jaw. 

XXX.  The  T3- MPORAL  MUSCLE  is  the  great  mufcle  of 
the  jaw.  It  arifes  from  all  the  flat  fide  of  the  parietal 
lone,  and  from  the  fphen^id,  temporal,  and  frontal 
bones,  in  that  hollow  behind  the  eye  where  they  meet 
to  form  the  fquamous  future.     It  arifes  alfo  from  the 
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Inner  furface  of  that  ttrong  tendinous  membrane  which 
is  extended  from  the  jugurh  to  the  femicircular  ridge 
t)f  the  parietal  bone.  The  fibres  are  bundled  together 
and  prefled  into  a  fmaU  compafs,  fo  that  they  may  paf^ 
under  the  jugum ;  there  they  take  a  hew  hold  upoil 
the  inrter  furface  of  the  juguni,  and  the  mufcle  is  of 
tourfe  pyramidal,  its  raVs  converging  towards  the  ju- 
gum. its  miifcular  fibres  are  intermixed  with  ftrong 
tendinous  ones ;  it  is  particularly  tendinous  where  k 
pafles  under  the  jugiim ;  and  it  has  both  (Iriength  and 
protection  from  ihat  tendinous  plate  which  covers  it 
in  the  temple.  Its  infertion  is  into  the  horn  of  the 
lower  jaw-bone ;  not  merely  into  the  tip  of  the  horn^ 
but  embracing  it  all  round,  and  down  the  whole  length 
of  the  procefs,  fo  as  to  take  the  firmeft  hold. 

XXXI.Th^MAssETER  is  a  (hort,  thick,  and  flefliymuf* 
tfe,  which  gives  the  rounding  of  the  cheek  at  its  back 
part,  tc  arifes  ftom  the  upper  jaw-bone,  at  the  baclc 
bf  the  antrum,  and  under  the  cheek-bone^  and  from 
khe  lower  edge  of  the  zygoma.  It  lies  upon  the  out- 
iSdc  of  the  coronoid  procefs,  covering  the  btanch  of  th« 
jaw  quite  down  to  its  angle,  tc  is  particularly  iltong  ; 
has  many  mafty  bundles  of  flefli  interfperfed  with  ten- 
Qinous  firings;  the  parotid  gland  lies  oti  its  upper 
part,  and  the  du£t  of  the  gland  (a$  it  ctofles  the  cheek) 
lies  over  this  mufcle.  The  jaw  is  very  firmly  pulled 
Up  by  thefe  two,  which  arc  ^s  moft  powerful  mufcles ; 
and  when  We  bite,  We  can  feel  the  temporal  mufcle 
fwelling  on  the  fiat  part  of  the  temple,  and  this  the 
ixiafleter  upon  the  back  part  of  the  cheek. 

XXXII.  XXXIIL  The  two  pteslygoid  muscles  (of^ 
%hich  there  are  four  in  all,  two  on  either  fidc)are  pamed 
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from  their  origin  in  the  pterygoid  procefles  of  the  fphc- 
noid  bone.  The  pterygoideu8  i.vternus  is  that  one 
which  rifcs  from  the  internal  or  flatter  pterygoid  procefs, 
and  which  goes  downwards  and  outwards  to  the  angle 
of  the  jaw  on  its  infide.  The  pterygoideus  externus 
arifes  from  the  external  pterygoid  procefs ;  and  goes  not 
downwards,  but  almofl  directly  outwards,  and  is  im- 
planted high  in  the  jaw- bone,  jufl  under  its  neck^  and 
connected  with  ics  capfular  ligament.  Now  the  pte* 
tygoideus  internus  defcending  to  be  fixed  to  the  angle 
of  the  jaw,  is  longer  and  bigger,  and  \*  named  ptery- 
goideus MAJOR.  The  internal  one  going  diredly 
acrofs,  and  rather  backwards,  has  lefs  fpace  to  traverfe, 
is  ihorter,  and  is  named  pterygoideus  minor. 

The  jaw  is  moved  chiefly  by  thefe  mul'cles ;  the  tem- 
poralis acting  upon  the  coronoid  procefs  like  a  lever ; 
the  maffeter  afting  upon  the  angle,  and  before  it ;  and 
the  pterygoideus  intenius  balancing  it  within,  like  an 
internal  mafleter  fixed  to  the  infide  of  the  angle.  All 
thefe  pull  flrongly  upwards  for  biting,  holding,  and 
tearing  with  the  teeth.  "And  the  external  or  leflTer  pte- 
rygoid mufcle  going  from  within  outwards,  pulls  the 
jaw  from  fide  to  fide,  and  performs  all  the  motions  of 
chewing  and  grinding,  /•  e.  of  rotation,  fo  far  as  the 
lower  jaw  poflefles  that  kind  of  motion.  * 

MUSCLES  OF  THE  TIIROAT  AND  TONGUE. 

The  MUSCLES  of  the  throat  and  tongue  cannot 
be  underftood  without  a  previous  acquaintance  with 
certain  cartilages  and  bones,  which  form  the  bafis  of 
the  throat  and  tongue,  and  the  centre  of  thofe  mo- 
tions which  we  have  next  to  defcribe. 

The 
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The  08  HYoiDES  is  a  fmall  bone  refembling,  in  Oiape 
at  leaft,  thejaw-bone.     It  has  a  middle  thicker  part, 
named  its  bafis,  which  is  eafiiy  felt  outwardly  ;  ic  cor- 
refponds  in  place  with  the  chin,  and  is  diflinguiflied 
about  an  inch  below  the  chin  ;  the  uppermofl  of  the 
hard  points  which  are  felt  in  the  forepart  of  the  throat* 
Next,  it  has  two  long  horn-like  proceflfes,  which  go 
backwards  along  the  fides  of  the  throat,  called  the 
comua,  or  horns  of  the  os  hyoides ;  and  which  are 
tied  by  a  long  ligament,  which  comes  down  from  the 
ftyloid  procefs  of  the  temporal  bone.     And,  laftly,  It 
has  fmall  cartilaginous  pieces  or  joinings,  by  which 
the  horns  are  united  to  the  bafis ;  and  often  in  the 
adult  this  joining  is  converted  into  bone.  At  this  point 
where  the  two  horns  go  backwards,  like  the  legs  of 
the  letter  V,  there  are  commonly  at  the  giiftly  part  of 
the    OS   hyoides  two  fmall  perpendicular    procefleg 
which  ftand  up  from  the  joining  of  the  horns  to  the 
body ;  and  thefe  are  named  the  appendices  of  the  oa 
hyoides  or  the  le0er  cornua. 

Now  this  OS  hyoides  forms  by  its  bads  the  root  of 
the  tongue ;  thence  it  is  often  named  the  bone  of  the 
tongue.    It  forms  at  the  fame  time  the  upper  part  of 
the  trachea,  or  windpipe ;  and  it  carries  upon  it  that 
cartilage  named  epiglottis,  which,  like  ^  valve,  pre- 
vents any  thing  getting  down  into  the  windpipe.     Its 
horns  extend  along  the  fides  of  the  throat,  keeping  the 
openings  of  the  windpipe  and  gullet  extended  as  we 
would  keep  a  bag  extended  by  two  fingers.  The  ghtef 
mufcles  of  the  tongue  and  of  the  windpipe  arifr  from 
its  body}  the  chief  mufcles  of  the  gullet  arife  from 
tti  horns,  and  efpecialJy  from  their  points }  ic  receives 
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the  chief  xnufcles  \7hich  either  raife  or  deprefs  th^' 
throat ;  a^d  it  i$  the  point  d'appui,  or  fulcrum  fbr  all 
the  mufcl^s  of  th^  throat  and  tongue^  and  the  centre 
of  all  their  motion;.  It  is  the  centre  of  the  piotiont 
of  the  tongue ;  for  it  is  the  origin  of  thefe  mufcl^ 
which  compofe  chiefly  th^  bulk  of  the  tongue ;  of  the 
motions  of  the  trachea  or  windpipe^  for  it  forms  at 
once  the  top  of  the  ^vindpipe,  and  the  root  of  the 
tongue,  and  joins  them  together ;  of  the  motions  of  th^ 
pharynx:  or  gullet^  for  its  horns  furroun^  the  upper  par^ 
of  the  gullet,  and  join  it  to  the  windpipe ;  and  it  forms 
the  centre  for  all  the  motions  of  the  ^hroat  in  general, 
for  mufcles  come  down  from  the  chin  to  the  os  hy- 
oidcs,  to  mov9  the  whole  throat  upwards  j  other^ 
come  up  from  the  flernum,  to  move  the  throat  down- 
wards ;  others  come  obliquely  from  the  coracoid  pro- 
cefs  of  the  fhoulder-blade,  to^moye  the  throat  back- 

« 

wards^  while  the  os  hyoides  ftill  continues  the  centre 
pf  all  thefe  motions. 

The  TRACKEA,  or  wii^dpife,  is  that  tube  which 
conveys  the  air  to  the  lungs ;  and  the  larynx  is  the 
head,  or  figured  part  of  that  tube  which  is  formed 
like  a  flute  for  tHe  modulation  of  the  voice,  and*con- 
fifts  of  cartilages,  that  it  may  ftand  firm  and  uncom- 
prcffed,  either  by  the  paflage  of  the  food,  or  by  the ' 
weight  of  the  outward  air ;  and  that  it  may  refill  the 
contraftion  of  the  furrounding  parts,  ferving  as  a  fuU 
crum  for  them  in  the  motions  of  the  jaw,  tongue,  and 
gullet.  Its  cartilages  ^re,  firft,  the  scutiform,  or  thy- 
roid cartilage,  which  is  named  from  its  refemblance  to 
a  fliield,  or  rather  it  is  like  the  flood-gates  or  folding 
^oors  of  a  canal,  the  meeting  of  the  two  fides  being  in 
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the  middle  line  of  the  throat.  This  prominent  hne 
of  the  thyroid  cartilage  is  eafily  felt  in  the  middle  of 
the  throat ;  is  about  an  inch  in  length,  and  makes  that 
tumour  which  is  called  the  pomum  Adami.  The  flat 
fides  of  the  thyroid  cartilage  form  the  fides  of  the  fluce 
part  of  the  trachea.  And  there  are  two  loftg  horns  at 
its  two  upper  corners,  which  rife  like  hooks  above  the 
line  of  the  cartilage,  and  are  joined  to  the  horns  of  the 
OS  hyoides  ;  and  two  fimilar,  but  fhorter  hooks  beloWj 
by  which  it  embraces  the  cricoid  cartilage. 

The  CRICOID  CARTILAGE  is  ncxt  to  the  thyroid,  and 
below  it ;  it  is  named  from  its  refemblance  to  a  ring : 
It  IS  indeed  like  a  ring  or  hoop,  but  it  is  not  a  hoop 
equally  deep  in  all  its  parts,  it  is  fhaUow  before,  where 
it  ekes  out  the  length  of  the  thyroid  cartilage ,  and  is 
deeper  behind,  where  it  forms  the  back  of  this  flute- 
like top  of  the  trachea ;  it  is  the  top  ring  of  the  tra- 
chea, and  the  lower  ring  of  the  larynx  or  flute  part  of 
the  windpipe.  And  upon  its  back,  or  deeper  part, 
are  feated  thofe  two  fmall  cartilages,  which  form  the 
opening  for  the  breath. 

The  ARYTENOID  CARTILAGES  are  two  fmall  bodies, 
of  the  fize  of  peafe.  They  are  foolifhly  defcribed  with 
cornua,  ridges,  and  furiaces,  when  they  are  fo  fmall  that 
nothing  furtfker  can  be  obferved  of  their  forms  than 
that  they  are  fomewhat  triangular ;  that  the  bafe  or 
broad  part  of  each  (its  down  upon  the  upper  edge  of  the 
cricoid  cartilage  at  its  back ;  that  the  point  of  each 
ftands  diredly  upwards,  and  is  a  very  littfb  crooked,  or 
book-like,  that  {landing,  as  they  do,  a  little  apart  from 
^ach  other,  they  form  together  an  opening  fomething 
like  the  fpout  of  a  ewer,  or  (Irouped  bafon^  whence  their 
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name.  And  thefe  cartilages  being  covered  with  tha 
common  membrane  of  the  throat,  which  is  thick,  and 
full  of  mucous  glands,  the  opening  gets  a  regular  ap- 
pearance with  rounded  lips  ;  and  this  opening,  or  flit 
between  them,  which  is  ibmething  like  the  flit  for  the 
thill  in  the  top  of  a  counter,  and  which  flaunts  oblique- 
ly downwards,  is  named  the  rim  a  glottidis,  or  chink 
of  the  glottis ;  and  thefe  cartilages  being  fixed  on  the 
cricoid  cartilage  by  a  regular  hinge,  they  form  the 
voice  by  their  nearnefs  and  the  narrownefs  of  the  flit ; 
and  modify  it  by  their  motions,  which  are  fo  exquifite- 
ly  minute,  that  for  every  changing  of  the  note  (and 
there  ^e  fome  thoufand  gradations  in  the  compafs  of 
the  voice),  they  move  in  a  proportioned  degree. 

The  EPIGLOTTIS  is  a  fifth  cartilage  of  the  trachea, 
belonging  to  it  both  by  conne£Uon  and  by  office.  It  is 
a  broad  triangular  cardlage,  not  fo  hard  as  the  others* 
very  elaftic,  and  fo  exaftly  like  an  artichoke  leaf»  that 
no  other  figure  can  reprefent  it  fo  well.  Its  office  is  to 
defend  the  opening  of  the  glottis.  It  is  fixed  at  once 
to  the  OS  hyoides,  to  the  thyroid  cartilage,  and  to  the 
root  of  the  tongue,  and  it  hangs  obliquely  backwards 
over  the  opening  of  the  rima,  or  chink,  of  the  glottis; 
it  is  fufpended  by  little  peaks  of  the  membrane,  which 
we  call  ligaments  of  the  glottis,  and  it  is  faid  to  ba 
raifed  or  deprefled  by  mufqles,  which  yet  are  not  very 
fairly  defcribed.  But  the  rolling  of  the  morfel  which 
is  fwallowed,  and  the  motion  of  the  tongue,  are  fufS-* 
cient  to  lay  it  fiat  over  the  rima,  fo  thati^it  i^  a  perfe^ 
guard. 

Then  this  is  the  conflitution  of  the  larynx^    It  is  of 
hard  cartilages  to  refift  compreflion,  and  of  a  flute 
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form  at  its  opening,  to  regulate  the  voice.  The  thy- 
roid cartilage  is  the  great  one,  the  chief  defence  be- 
fore, and  which  has  edges  flaming  far  backwards, 
to  defend  the  opening  of  the  larynx.  The  cricoid 
cartilage,  which  forms  the  upper  ring  of  the  trachea, 
fupports  the  arytenoid  cartilages,  and  by  its  deepnefs 
behind,  raifes  them  fo  that  the  opening  of  the  glottis 
is  behind  the  middle  of  the  great  thyroid  cartilage, 
and  in  the  deeped  part  of  it,  well  defended  by  its  pro- 
jeding  wings.  The  arytenoid  cartilages  form  the 
rima  glottidis,  the  chink  by  which  we  breathe  (which, 
as  it  is  narrower  or  wider,  modulates  and  tunes  the 
voice),  the  opening  which  is  fo  exquiflte]y  moved  by 
its  mufcles  in  finging ;  widening  or  contrafling  in 
mod  delicate  degrees ;  and  which  is  fo  fpafmodically 
fiiut  by  the  fame  mufcles  when  it  is  touched  by  a  drop 
of  water,  or  by  a  crumb  of  bread  :  but  the  valve  of 
the  glottis,  the  epiglottis  (landing  over  it,  flaps 
down  like  the  key  of  a  wind  indrument,  fo  that  the 
rarenef^  of  fuch  accidents  is  wond^^fful,  when  we  con* 
fider  that  the  lead  attempt  to  draw  the  breath,  while 
jrc  are  fwal  lowing,  will  produce  the  accident. 

The  mufcles  which  move  the  tongue  and  throat  moft 
be  far  too  complicated  to  be  explained  at  all,  without 
Ibme  previous  knowledge  of  thefe  parts ;  and  dill,  I 
fear,  not  eafily  to  be  explained  with  every  help  of  re- 
jgulatity  and  order. 

^yiUSCLES  PF  THE  THROAT. 

By  this  arrangement,  I  mean  to  include  under  one 
clafs  all  thofe  mufcles  which  move  the  os-hyoides,  or 
{he  larynx^  and  through  thefe,  as  centrical  points, 
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the  jaws,  gullet,  and  tongue ;  and  wbich^  though  tbey 
are  inferred  intp  the  larynx;  have  more  relation  to 
fwallowingy  or  the  motions  of  the  gullet,  than  to 
breathing,  or  to  the  mQtions  of  the  windpipe. 

The  mufcles  which  pull  the  throat  down  are  tbefe  : 

XXXIV.  The  sTERNo-HYoiDEUS,  which  paiTes  from 
the  fternum  to  the  os  hyoides ;  a  flat  broad  ribands- 
like  mufcle,  which  arifes  from  the  upper  piece  of  the 
ilernum,  rather  within  the  bread ;  and  partly  iSSx^ 
from  the  clavicle  an4  cartilage  of  the  firft  rib ;  ^oes 
flat  and  fmooth  along  the  forepart  of  the  throat  ; 
mounts,  nearly  of  the  fame  breadth,  to  the  os  hyoides; 
and  is  implanted  into  its  bafis,  or  that  part  (which  in 
refembling  the  os  hyoides  to  the  jaw)  we  ihould  com- 
pare with  the  chin. 

XXXV.  The  sTERW)-THYROiDsus,  which  pafles  in 
like  manner  from  the  fternum  to  the  thyroid  cartilage^ 
is  like  the  laft,  a  fiat  fmooth  riband-like  mufcle ;  ra« 
ther  thicker  and  more  fiefhy,  but  very  uniform  in  \fi\ 
thicknefs.  As  the  thyroid  cartilage  is  below  the  oa 
hyoides,  the  fterqo- thyroid  mufcle  muft  lie  under  the 
(lerno-hyoideus  mufcle.  It  arifes  under  the  flerno-hy- 
oideus  mufcle  from  the  fternum  and  cartilage  of  the 
rib  ;  and  is  implanted  into  the  rough  line  of  the  lower 
edge  of  the  thyroid  cartilage,  and  a  little  to  one  fide^^ 
but  not  fo  much  as  is  reprefented  in  Cowper's  draw* 
ings.  It  immediately  covers  the  thyroid  gland  \  and 
the  way  to  the  trachea  for  piercing  it  in  performing 
bronchotomy  is  in  the  middle  betwixt  thefe  mufcles. 

XXXVI.  The  oMo-HYOiDEus, which  was  once  named 
coRACo-HYoxDEUs  being  thought  to  arife  from  the  co- 
tacoid  procefs*    It  is  a  mufcle  of  great  length,  and 
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very  flender,  reaching  from  the  fhoulder  to  the  o9 
}iyoide8 ;  it  is  like  thefe  lad  mentioned,  a  long  flat) 
ftrap-like  mufcle;  as  flat  and  as  fiefliy,  but  not  fa 
][)road,.  as  e^her  of  the  former.  It  lies  along  the  fido 
of  the  neck ;  is  pinched  in  a  little  in  the  middle,  \i^here 
kns  divided  by  a  tendinous  crofs  line,  which  feparates 
the  fieihy  belly  into  two  heads. .  It  arifes  from  the 
upper  edge  of  the  fcapula,  near  its  notch,  and  is  im- 
planted into  th^  fide  of  the  os  hyoides,  where  the  hom 
goes  oflf  from  the  body  of  the  bone. 

Thefe  three  mufclcs  pull  the  throat  down.    The 
ftemo-hyoideus  and  (lerno-thy roideus  puU  it  diredly 
downwards ;  one  of  the  omo-hyoidei  afling,  pulls  it  to 
one  fide  ;  but  if  both  ad,  they  affift  in  pulling  dire6Uy 
4own,  and  they  brace  the  t^^tchea  at  the  fame  time  a 
little  down  to  the  back. 
The  mufcles  which  move  the  throat  upward,  are : 
XXXVlI.The  MYLO-HYoiDEUS,  a  flat  and  broad  muf- 
cle, which  arifes  from  the  whole  femicircle  of  the  lower 
jaw,  /•  €.  from  the  backmofl:  grinders  to  the  point  of 
the  chin.    It  rifes  from  the  inner  furface  of  the  jaw- 
bone ;  goes  down  to  the  bafis  of  the  os  hyoides ;  pron' 
cecds  with  very  regular,  ftraight,  clear,  and  orderly 
^bres,  from  the  jaw  to  the  os  hyoides  ;  is  plainly  divid- 
ed in  the  middle  from  the  fymphyfis  of  the  jaw  to  the 
middle  of  the  os  hyoides,  by  a  middle  tendinous  and 
white  line.     And  though  Cowper  denies  the  authority 
of  Veialius,  who  divides  it  thus,  it  is  plainly  two  di* 
fUn£k  mufcles,  one  belonging  to  either  fide. 

XXXVin.  The  OENio-HYoiDEu  s  isafmall  neat  pair  of 
Ifiufcles  arifin^  from  the  chin  at  a  jough  point,  whiciv 
jl  afily  diftinguiflied  within  the  circle  of  the  jaw.    The 
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mylo-hyoideus  is  named  from  the  whole  ja)r.  The 
genio-hyoldeus  is  named  from  the  chin,  arifing  from  a 
fmall  tubercle  behind  the  chin ;  its  beginning  is  ex- 
ceedingly narrow  :  as  it  proceeds  downwards,  ic  grows 
flat  and  broad ;  it  is  implanted  into  the  bafis  of  the  os 
hyoides  by  a  broad  edge,  and  is  a  beautiful  and  ra- 
diated mufcle.  The  fublingual  gland  lies  flat  betwixt 
this  mufcle  and  the  laft  ;  and  in  the  middle  the  fub- 
lingual du£t  pierces  the  membrane  of  the  mouth,  to 
open  under  the  root  of  the  tongue.  The  two  mufcles 
move  the  os  hyoides  forwards  and  upwards,  when  the 
jaw  is  fixed ;  but  when  the  os  hyoides  is  fixed  by  the 
mufcles  coming  from  the  fternum,  thefe  mufcles  of  the 
OS  hyoides  pull  the  jaw  down. 

XXXIX.  The  sTTLo-HiroiDEus  is  one  of  three  beau- 
tiful and  flender  mufcles,  which  come  from  round  the 
ftyloid  procefs  ;  which  all  begin  and  end  with  flender 
tendons,  and  with  fmall  flefliy  bellies  ;  and  one  going 
to  the  pharynx  or  gullet,  another  to  the  os  hyoides, 
and  a  third  to  the  tongue,  they  coincide  in  one  com- 
mon a£lion  of  drawing  back  the  tongue,  and  pulling 
the  throat  upwards. 

This  one,  the  ftylo-hyoideus,  arifes  from  about  the 
middle  of  the  ftyloid  procefs,  and  going  obliquely 
downwards  and  forwards,  is  fixed  into  the  fide  of  the 
OS  hyoides,  where  the  bafis  and  horn  are  joined. 
Above  its  infertion,  its  fibres  are  fplit,  fo  as  to  make 
a  neat  fmall  loop,  through  which  the  tendon  of  the 
digaftric  mufcle  runs.  This  ftylo-hyoidcus  is  fome* 
times  accompanied  with  another  fmall  flefhy  mufcle 
like  it,  and  of  the  fame  name  ^  which  was  firft  perhaps 
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obferved  by  Cowper,  and  has  been  named  by  Innes 
STYLo-HYoiDEus  ALTER  J  but  it  IS  not  regular,  nor  has 
it  ever  been  acknowledged  as  a  diftind  nuifcle. 

XL.  TheDIOASTRICUS,  OfBIVINTER  MAXILLJE  IN- 
FERIOR 1 8,  is  named  from  its  having  two  bellies.  One 
belly  arifes  from  a  rugged  notch  along  the  root  of  the 
maftoid  procefs,  where  the  flefli  is  thick  and  flrong : 
going  obliquely  forwards  and .  downwards,  it  forms  a 
long  tendon,  round,  thick,  and  veryftrong,  which  pal^ 
fes  by  the  fide  of  the  os  hyoides  ;  and  as  it  paflfes,  it 
firft  flips  through  the  loop  or  noofe  of  the  ftylo-hyoi« 
deus,  and  then  is  fixed  by  a  tendinous  bridle  to  the. 
fide  of  the  os  hyoides ;  and  then  turning  upwards  to- 
wards the  chin,  it  ends  in  a  fecond  flefhy  belly,  which, 
like  the  firft,  is  flat,  and  of  a  pyramidal  fhape,  lying 
above  the  mylo-hyoideus. 

Though  this  mufcle  is  often  called  biventer  maxilla: 
inferioris,  as  belonging  to  the  lower  jaw,  perhaps  it 
does  more  regularly  belong  to  the  throat.  No  doubt, , 
when  the  os  hyoides  is  fixed  by  its  own  mufcles  from 
the  fhoulder  and  fternum,  the  digaftricus  muft  ad  on 
the  jaw  \  an  office  which  we  cannot  doubt,  fince  we 
often  feel  it  taking  a  fudden  fpafm,  pulling  down  the 
chin  with  fevere  pain  and  diftortion  of  the  neck.  But 
its  chief  office' is  to  raife  the  os  hyoides ;  for  when  the 
jaw  is  fixed,  as  in  fwallowing,  the  raifing  of  the  os  hy- 
oides pulls  up  the  throat ;  and  this  is  the  true  mean- 
ing of  its  palling  through  the  noofe  of  the  ftylo-hyoi- 
4eus,  and  of  its  connexion  with  the  fide  of  the  os  hy- 
oides. Then  the  digaftric  and  ftylo-hyoideus  mufcles 
pull  the  throat  upwards  and  backwards. 

The 
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The  mufclcs  which  move  the  parts  of  the  laryiiifc 
upon  each  other  are  much  fmaller^  and  many  of  tbeul 
very  minute. 

XLI.  The  HVO-THTRoiDEus  goes  down,  flefliy  and 
ihort,  from  the  os  hyoides,  to  the  thyroid  cartilage.  It 
arifes  from  the  lower  border  of  the  thyroid  cartilage^ 
where  the  {lemo«thyroideus  terminates,  and  goes  up 
along  the  fide  of  the  thyroid  cartilage,  like  a  continua- 
tion of  the  fterno-thyroideus  mufcies.  ,  It  paflfes  the 
upper  border  of  the  thyroid  cartilage,  and  is  fixed  to 
the  lower  edge  of  the  os  hyoides,  along  both  its  bafe 
and  part  of  its  horn. 

XLII.  The  CRico-THYRoiDEtJs  is  a  very  fliort  muf- 
de,  paiSng  from  the-  upper  edge  of  the  cricoid  to  the ' 
lower  margin  df  the  thyroid  cartilage,  chiefly  at  iu 
fide,  and  partly  attached  to  its  lower  horn  ;  which 
comes  down  clafpirtg  the  fide  of  the  cricoid  ring,  fo 
that  it  is  broader  above,  and  a  little  poiiited  below. 

Thefe  two  fmall  mufcies  muft  have  their  ufe,  and 
they  bring  the  thyroid  cartilage  nearer  to  the  os  hyoi- 
des,  and  the  cricoid  nearer  to  the  thyroid  cartilage  ; 
and  by  thus  ihortening  the  trachea,  or  compreffing  it 
flightly,  they  may  perhaps  affeft  the  voices  But  the 
mufcies  on  which  the  voice  chiefly  depends,  are  thofe  of 
the  RiMA  GLOTTiDis ;  for  there  is  a  double  fet  of  muf- 
cies for  the  little  arytenoid  cartilages  j  one  fet  whicK 
brings  the  cartilages  together,  and  another  fet  which 
draws  them  apart,  and  fpreads  the  opening  of  the  larynx; 

XLIII.  The  MuscuLus  arytenoidi-us  transvbr- 
rus  is  that  delicate  mufcle  which  contracts  the  glottis^ 
by  drawing  the  arytenoid  cartilages  towards  each  other. 
It  lies  acrofs,  betwixt  them,  at  their  back  part  j  it  arife5 
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firom  the  whole  length  of  one  arytenoid  cartilage  to  go 
acrof$,  and  be  inferted  into  the  whole  length  of  the 
oppofite  one. 

KLIV,  Arytenoideus  obliquus,  is  one  which 
crofles  in  a  more  oblique  diredion,  arifing  at  the  root 
of  each  arytenoid  cartilage,  and  going  obliquely  up- 
wards to  the  point  of  the  oppofite  one.  Thefe  two  muf« 
cles  draw  the  arytenoid  cartilages  together,  and  dofe 
the  RiMA. 

XLV.  The  cRiGo  arytenoideus  posticus,  is  a^ 
fmall  pyramidal  mufcle,  which  arifes  broader  from 
the  back  part  of  the  cricoid  cartilage,  where  the  ring 
is  broad  and  deep ;  and  going  diredly  upwards,  is  im- 
planted with  a  narrow  point  into  the  back  of  the  ary- 
tenoid cartilage.  This  pair  of  mufcles  pulls  the  arj« 
tenoid  cartilages  diredly  backwards,  and  lengthens 
the  flit  of  the  glottis. 

XLVLThe  crico  arytenoideus  obliquus,  is  one 
which  comes  from  the  fides  of  the  cricoid  cartilage, 
where  it  lies  under  the  whig  of  the  thyroid,  and  bein^ 
Implanted  into  the  fides  of  the  arytenoid  cartilages, 
near  their  roots,  muft  pull  thefe  cartilages  afunder^ 
ftnd  (as  the  origin  in  the  cricoid  lies  rather  before  their 
iiriertion  in  the  arytenoid  cartilages)  it  muft  alfo  flackeh 
the  lips  of  the  flit ;  for  the  lips  of  the  flit  are  formed 
1>y  two  cords,  which  go  within  the  covering  membrane^ 
Jrom  thetip  of  each  cartilage  to  the  bade  of  the  thy* 
Mid  cartilage;  and  the  crico  arytenoideus  pofticus 
muft  ftrengthen  thefe  cords,  and  the  crico  arytenoideus 
lateralis  muft  relax  them. 

XLVII.  The  thyreo  arttenohdeus,  is  a  mufcle 
ywrf  like  the  laft  onej  and  ailifts  iu    It  arifes  not  from 
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the  cricoid  cartilage,  but  from  the  back  furface  of  thd 
wing  of  the  thyroid ;  from  the  hollow  of  its  wing,  or 
where  it  covers  the  cricoid ;  is  implanted  into  the  fore 
part  of  the  arytenoid  cartilage,  and  by  pulling  the  car- 
tilage forward  and  fidewife,  diredly  flackens  the  liga- 
ments and  widens  the  glottis. 

Thefe  are  all  the  mufcles  which  belong  to  the  larynx ; 
and  in  our  arrangement  the  mufcles  of  the  palate  and 
PHARYNX  come  next  in  order. 

When  a  morfel  is  to  be  thrown  down  into  the  oefo* 
phagus,  or  tube  which  leads  to  the  (lomach,  the  velum 
PALATij  or  curtain  of  the  palate,  is  drawn  upwards ; 
the  opening  of  the  throat  is  dilated  ;  the  morfel  is  re- 
ceived }  then  the  curtain  of  the  palate  falls  down  again. 
The  arch  of  the  throat  is  contraded,  the  bag  of  the 
pharynx  is  comprefTed  by  its  own  mufcles  j  and  (he 
food  is  forced  downwards  into  the  ftomach. 

XLVIII.  The  AZYGOs  uvulae. — The  velum  pen- 
dulum PAL  ATI,  is  that  pendulous  curtain  which  we 
fee  hanging  in  the  back  part  of  the  mouth,  in  a  line 
with  the  fide  circles  of  the  throat ;  and  the  uvula  is  a 
fmall  pap,  or  point  of  flefh,  in  the  centre  of  that  cur« 
tain.  The  azyoos  uvuL-ffi,  or  fingle  mufcle  of  the 
uvula,  is  a  fmall  flip  of  (traight  fibres,  which  goes  di- 
re£tly  down  to  the  uvula  in  the  centre  of  the  curtaiow 
It  arifes  from  the  peak,  or  backmoft  iharp  point  of  the 
palate  bones,  and  pulls  the  uvula,  or  pap  of  the  throat, 
dircftly  upwards,  removing  it  out  of  the  way  of  the 
morfel  which  is  to  pafs. 

XLIX.  Levator  palati  mollis  arifes  from  the 
point  of  the  os  petrofum^  and  from  the  £ustachian 

tube. 
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tube,  and  alfo  from  the  fphenoid  bone*.  Thefe  parts 
hangover  the  roof  of  the  velum,  and  are  much  higher 
than  it }  fo  this  mufcle  defcends  to  the  velum,  and 
fpreads  out  In  it ;  and  its  office  is  to  pull  up  the  velum, 
to  remove  it  from  being  in  the  way  of  the  morfel, 
which  is  about  to  pafs,  and  to  lay  the  curtain  back  at 
the  fame  time,  fo  as  to  be  a  valve  for  the  nollrils,  and 
for  the  mouth  of  the  euftachian  tube,  hindering  the* 
food  or  drink  from  entering  into  thefe  paflages. 
L.  The  ciRcuMFLEXus  PALATif ,  and  the  constric- 
tor iSTHMi  FAUsciUM,  have  a  very  different  ufe.  The 
<5rcumflexus  palati  is  named  from  its  fibres  pafling 
over*  or  rather  under,  the  hook  of  the  pterygoid 
procefs;  the  mufcle  arifes  along  with  the  levator  palati 
(i.  c.)  from  the  fphenoid  bone  at  its  fpinous  procefs  ; 
and  from  the  beginning  of  the  euftachian  tube,  it 
runs  down  along  the  tube,  in  the  hollow  betwixt 
the  pterygoid  proceffes ;  it  then  becomes  tendinous, 
turns  under  the  hook  of  the  internal  pterygoid  procefs, 
and  mounts  again  to  the  fide  of  the  velum.  Now,  the 
levator  and  circumflexus  arife  from  the  fame  points ; 

^  From  the  euftachian  tuhe,  it  was  named  salpikco  staphiii- 
vus;  firoxn  the  fphenoid  bonc>  sph£No-staphilinus  ;  frr.m  the 
pterygoid  procefdy  pteryco-staphilinus  ;  from  the  petrous  pro- 
eels,  it  was  named  petro-salpingo-staphilinus  ;  as  if  there 
were  no  (cienee  but  where  there  were  hard  naroe«,  and  as  if  the  chief 
nark  of  gcniui  were  enriching  the  hardeft  names,  with  all  polBblc 
oombimtions  and  contortions  of  thena. 

«f  This  alfo  has  got  a  tolerable  affortment  of  hard  names ;  as  cia* 

CUMFLIXUS  PALATJ,  TEXSOR  PaLATI,  PALAT0*S  ALPJNGUS, 
STAPHILIKUS  EXTERNUS,  SPHENO  S ALPINCO-STAPHILINUS,  MUS- 
CtJLVS,  rVBMf  ylz.   EUSTATIAKJB   VONUS.      FTERYOO-STAPUILt* 

Mvt  of  Cowper,  &c. 
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but'lhe  levator  goes  diredly  downwards  into  the  velum, 
and  fo  is  ufeful  in  lifting  it  up.  The  circumflexus  goes 
round  the  hook  ;  runs  on  it  as  on  a  pully  ;  turns  up- 
wards again ;  and  fo  it  pulls  down  the  palate>  and 
flretches  it :  and  thence  is  very  commonly  named,  the 
TENSOR  PALATi  MOLLIS,  or  ftretchcr  of  the  palate. 
*  LI.  The  CONSTRICTOR  iSTHMi  FAUsciuM,  arlfes 
from  the  very  root  of  the  tongue  on  each  fide  ;  goes 
round  to  the  middle  of  the  velum,  and  ends  near  the 
uvula  *.  This  femicircle  forms  that  firft  arch  which 
prefents  itfelf  upon  looking  into  the  mouth. 

LIl.  The  PALATo-PHARYNGEusf,  again,  forms  a 
fecond  arch  behind  the  firft ;  for  it  begins  in  the  mid- 
dle of  the  foft  palate ;  goes  round  the  entry  of  the 
fauces,  ends  in  the  wing  or  edge  of  the  thyroid  car- 
tilage ;  and  as  the  firft  arched  line  (that  formed  by 
the  conftrictor)  belonged  to  the  root  of  the  tongue, 
this  fecond  arched  line  belongs  to  the  pharynx  or  gul- 
let. The  circumflexus  palati  makes  the  curtain  of  the 
palate  tenfe,  and  pulls  it  downwards  :  The  conftridtor 
faufcium  helps  to  pull  down  the  curtain,  and  raifes 
the  root  of  the  tongue  to  meet  it :  The  palato-pha- 
ryngeus  farther  contrafts  the  arch  of  the  fauces,  which 
is  almoft  ftiut  upon  the  morfel  now  ready  to  be  forced 
down  into  the  ftomach,  by  thofe  mufclcs, which  com- 
prefs  the  pharynx  itfelf. 

^  Named  glos s o- staph ilin us,  from  its  origin  in  the  tongije, 
and  infertion  into  the  uvula. 

f  The  sALPiNGo-PHARY'MGEus  of  Albinus,  IS  no  morc  thdn  that 
part  of  the  palato  pharyngcus  which  arifcs  from  the  mouth  of  the 
€Uflachian  tube. 

Th« 
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The  PHARYNX,  which  is  the  opening  of  the  gullet^ 
it  may  receive  freely  the  morfel  of  food,  i^  ex- 
Ivmded  into  a  large  and  capacious  bag,  vfl^ch  hangs 
from  the  bafis  of  the  fkull,  is  chiefly  attached  to  the 
occipital  bone,  the  pterygoid  procefles,  and  the  back 
3part8  of  either  jaw-bone.  The  cefophagus,  again,  is 
the  tube  which  conveys  the  food  down  into  the  (to- 
mach  I  and  this  bag  of  the  pharynx  is  the  expanded 
or  trumpet-like  end  of  it ;  or  it  may  be  compared  with 
the  mouth  of  a  funnel.  Towards  the  mouth,  the  pha- 
rynx is  bounded  by  the  root  of  the  tongue  and  by  the 
arches  of  the  throat ;  behind,  it  lies  flat  and  fmooth 
along  the  bodies  of  the  vertebrae;  before,  it  is  protected, 
and  in  fome  degree  furrounded,  by  the  great  carti-^ 
lages  of  the  larynx ;  the  horns  of  the  os  hyoides  em- 
brace its  fides,  and  it  is  covered  with  flat  mufcular 
fibtes,  which^  arifmg  from  the  os  hyoides  and  cartilages 
of  the  throat,  go  round  the  pharynx,  in  fair  and^egu- 
lar  orders,  and  are  named  its  conftriclors,  becaufe  they 
embrace  it  clofely,  and  their  contractions  force  down 
the  food. 

LIIL  The  STYLo-PHARYNGEUs,  anfes  from  the  root 
of  the  ftyloid  procefs.  It  is  along,  flender,  and  beau- 
tiful mufcle ;  it  expands  flefliy  upon  the  fide  of  the  pha- 
rynx }  extends  fo  far  as  to  take  a  hold  upon  the  edge 
of  the  thyroid  cartilage  ;  it  lifts  the  pharynx  up  to  re^ 
ceive  the  morfel,  and  then  flraitens  and  comprefles 
the  bagi  to  pufli  the  morfel  down,  and  by  its  hold  upon 
the  thyroid  cartilage  it  commands  the  Urynx  alfo,  and 
the  whole  throat. 

The  pharynx  being  furrounded  by  many  irregular 
^points  of  bone,  its  circular  fibres  or  conftridors  have 

C^a  many 
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many  irregular  origins.  The  conftridor  might  fiurly 
enough  be  explained  as  one  mufcle,  but  the  irregular 
origins  fplit  the  fibres  of  the  mufcle,  and  give  occafion 
of  dividing  the  conftriftor  into  diflind  parts  ;  for  one 
bundle  arifing  from  the  occipital  bone  and  os  petro* 
fum  from  the  tongue,  the  pterygoid  procefs,  and  the 
two  jaw  bones,  is  diftinguifhed  as  one  mufcle,  thecon- 
ftriftor  fuperior*.  Another  bundle  arifing  from  the 
OS  hyoides,  is  named  the  conftriftor  medius  |.  A  third 
bundle  J  the  lowefi:  of  the  three,  arifing  from  the  thy- 
roid  and  cricoid  cartilages,  is  named  the  conftriftor 
inferior  J. 

LIV.  The  CONSTRICTOR  SUPERIOR,  arifing  from 
the  bafis  of  the  fkull,  from  the  jaws,  from  the  palate, 
and  from  the  root  of  the  tongue,  furrounds  the  upper 
part  of  the  pharynx  ;  and  it  is  not  one  circular  mufcle, 
but  two  mufcles  divided  in  the  middle  line  behind, 
by  a  diflinft  rapha,  feam,  or  meeting  of  the  oppofitc 
fibres. 

LV.  The  CONSTRICTOR  MEDIUS  fifes  chiefly  from 
the  round  point  in  which  the  os  hyoides  terminates  ; 
it  alfo  arifes  from  the  cartilage  of  the  os  hyoides  (i.  e.) 
where  the  horns  a"re  joined  to  the  body.  The  tip  of^ 
the  horn  being  the  moft  prominent  point,  and  the  cen- 
tre of  this  nnifcle,  it  goes  upwards  and  downwards,  fo 
as  to  have  fomething  of  a  lozenge-like  fhape ;  it  lies 

*  Thefe  good  opportuniticg  of  names  have  not  been  difregardcd^- 
this  mufcle  has  been  named  ckphalo-pharyngeus,  pterigo-*— 

PHARYVGEUS,    M  Y  LO-PH  AR  YNGEUS,    G  LOSSO-PH  A  R  Y  N  GEUS. 

•}•  This  one  is  named  hyo-pharyngeus,  orsYNDESMO-pHAR'YN-"^ 
CEUs,   from  its  origin  in  the  cartilage  alfo  of  the  os  hyoidea, 

X  This,  of  courfc>  is  named  xuvivo-pharyngeuSj  and  crico 
vharynolus. 

ov 
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over  the  upper  con(lri£tor  like  a  fecond  layer;  its 
uppermoft  peak  or  pointed  part  touches  the  occipital 
bone,  and  its  lower  point  k  hidden  by  the  next 
mufcle. 

LVI.  The  CONSTRICTOR  INFERIOR  arifes  partly 
from  the  thyroid^  and  partly  from  the  cricoid  cartilage ; 
^nd  it  again  goes  alfo  obliquely,  fo  as  to  overlap  or  cover 
the  lower  part  of  the  conftridtor  medius.  This,  like 
the  other  two  conftriflors,  meets  its  fellow  in  a  tendi« 
nous  middle  line ;  and  fo  the  morfel  admitted  into  the 
pharynx  by  the  dilatadon  of  its  arches,  is  pufhed  down 
into  the  oefophagus  by  the  forces  of  thefe  conflridores 
pharyngis,  allifted  by  its  ftyloid  mufcles. 

LVII.  The  OESOPHAGUS  is  merely  the  continuation 
of  the  fame  tube.  It  lies  flat  upon  the  back-bone^  and 
it  is  covered  in  its  whole  length  by  a  mufcular  coat, 
^hich  is  formedt  not  like  this  of  the  pharynx,  of  cir- 
cular fibres,  but  of  fibres  running  according  to  its 
length  chiefly.  And  this  mufcle  furrounding  the  mem- 
braneous tube  of  the  oefophagus  like  a  flieath,  is  named 

VAGINALIS  GVhJE. 

MUSCLES  OF  THE  TONGUE. 

The  mufcles  of  the  tongue  are  large  bundles  of  flefh 
which  come  from  the  os  hyoides,  the  chin,  and  the 
ftyloid  procefs.  Their  thicknefs  conftitutes  the  chief 
bulk  of  the  tongue.  Their  a£tions  perform  all  its 
modbns.  The  mufcles,  which  I  am  now  to  defcribe, 
form  the  whole  flefli  of  the  tongue,  excepting  merely 
the  thin  membranes  which  cover  the  tongue,  and  give 
it  form,  and  conduft  its  nerves  to  the  papillae  or  feel- 
ing points* 

0^3  LVIU 
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LVIIL  The  firfl:  mufcle  of  the  tongue  is  the  sttlq^ 
GLossus,  which  arifes  from  the  ftyloid  procefs,  goes 
obliquely  downwards  and  forwards ;  it  touches  the 
tongue  a  little  before  the  angle  of  the  tongue;  it 
makes  part  of  the  flelh  at  the  fide  of  the  tongu^  ex- 
panding into  its  fubflance  in  fomewhat  of  a  radiated 
form  ;  its  oflice  is  to  pull  the  tongue  backwards  into 
the  mouth. 

LIX.  The  HYo^GLossus  is  a  comprehenfiye  pame 
for  all  thofe  mufcles  which  arife  from  the  os  hyoides. 
The  mufcles  from  the  os  hyoides  go  off  in  three  faf- 
ciculi,  and  wete  once  reckoned  as.diftinft  mufcles. 
That  the  portion  which  arifes  from  the  bafis  of  the  os 
hyoides,  was  called  basio-glossus  ;  that  which  arifes 
from  the  cartilaginous  joining  of  the  body  and  horn, 
was^  called  chondro-glossus  }  and  that'  which  arifes 
from  the  horn  itfelf,  was  named  cxrato-glossus  ;  or 
the  terms  were  all  bundled  together  into  the  perplexed 
names  of  basio-chondro  cerato-glossus. 

The  hyo-gloffus,  then,  is  all  that  mufcular  flefli 
which  arifes  from  the  whole  length  of  the  os  hyoides  ; 
and  which,  by  the  changing  form  of  the  bone  in  its 
bafis,  cartilage,  and  horn,  has  flight  marks  cjf  divifion, 
but  which  lies  all  in  one  plain,  and  need  not  have 
diftin£l  names. 

LX.  The  genio-glossus  arifes  from  the  rough  tu-- 
bercle  behind  the  fymphyfis  of  the  chin.  It  has  a  very^ 
narrow  or  pointed  origin ;  it  fpreads  out  fan-like,  ass- 
it  goes  towards  the  tongue  ;  and  it  fpreads  witji  ra 
dii,  both  forwards  and  backwards,  making  the  chi 
part  of  the  fubflance  of  the  tongue. 

LXI.  Th. 
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LXI.  The  LiNGUALis  is  an  irregular  bundle  of  fibres 

iKrhich  runs  according  to  the  length  of  the  tongue :  it 

lies  betwixt  the  flylo-gloffus  and  the  genio-gloflus  j 

and  as  it  is  in  the  centre,  and  unconneded  with  any 

bone,  it  is  named  lingualis,  as  arifing  in  the  tongue 

itfclf. 

The  genio-glofli  mufcles  form  by  far  the.  larger  part 

of  the  tongue,  and  lie  in  the  very  centre.     They  go 

through  the  whole  length  (i.  e.)>  from  the  root  to  the 

tip  of  the  tongue  ;  and  from  thjs  radiated  form  of  their 

fibres,  they  perform  every  poflible  motion  j  whence 

this  was  named  by  Winflow,  musculus  polychres- 

Tus,  for  its  rays  proceed  from  one  point  or  centre^ 

and  thofe  which  go  to  the  point  of  the  tongue  pull 

the  tongue  backwards  into  the  mouth ;  thofe  which 

go  backwards,  thruft  the  tongue  out  of  the  mouth  ; 

the  middle  fibres  ading,  make  the  back  of  the  tongue 

hollow,  while  the  tip  and  the  root  of  the  tongue  both 

The  hyo-glofli  mufcles  lie  on  either  fide  of  the  genio- 
hyoidaei,  and  make  up  the  fides  of  the  tongue ;  and 
their  chief  adion  would  feem  to  be  this,  that  the  hyo- 
gloflus  mufcle  of  either  fide  a£ling,  the  edges  of  the 
tongue  would  be  pulled  downwards,  and  the  back 
rounded ;  the  oppofite  of  which  motion  is  the  genio- 
•hyoidsei  ading,  by  which  the  middle  of  the  tongue  is 
made  into  a  groove ;  the  edges  rifing,  and  the  centre 
being  deprefled.  Laftly,  The  ftylo-glofius  is.  plainly 
intended  for  drawing  the  topgue  deep  into  the  mouth, 
particularly  affedting  the  point  of  the  tongue. 
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OF  THE  MUSCLES  OF  THE  ARM. 


INCLUDING    THE    MUSQLES    OF    THK   I9APOI.A,    ARM. 

FORE-ARM^    AND  HAND. 


MUSCLES  OF  THE  SCAPULA. 

-I  HE  great  peculiarity  of  the  arm  is  the  manner  of  itp, 
connexion  with  the  breaft  ;  to  which  it  is  fixed  by  no 
ligaments,  nor  joined  to  no  bone,  but  is  at  once  both 
fixed  and  moved  by  its  ftrong  and  numerous  mufcles, 
which  are  indeed  its  only  ligaments.  Though  it  were 
perhaps  more  regular  to  defcribe  firft  the  mufcles  of 
jhe  trunk,  it  will  be  more  eafy  and  natural  to  de- 
fcribe firft  the  broad  mufcles  belonging  to  the  fca- 
pula,  which  cover  almoft  the  whole  trunk,  and  hide 
its  proper  mufcles,  viz.  thofe  which  move  the  ribs 
and  fpine.  For  the  mufcles  which  move  the  fcapU' 
la  lie  u}>on  the  trunk  ;  thofe  which  move  the  arm  lie 
upon  the  fcapula;  thofe  which  move  the  fore-arm  lie 
upon  thcarln  ;  and  thofe  for  moving  the  hand  and  fin- 
gers lie  upon  the  fore-arm.     The  leg  requires  but  one 

chief 
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chief  motion,  viz.  backwards  and  forwards,  flexion 
and  extenfion  :  Ic  has  no  other  motions  than  thofe  of 
the  thieh  and 'of  the  knee.  But  the  arm  requires  aa 
eafy  and  circular  motion ;  and  its  joints  are  multiplied*; 
for  it  has  the  wrifl:  turning  round ;  it  has  the  elbow 
for  hinge-like  motions  ;  it  has  the  Ihoulder-joint  upon 
which  the  arm  rolls  ;  and  to  affifl  all  thefe,  the  fcapu^i 
ja,  which  is  the  centra  of  all  thefe  motions,  is  itfelf 
moveable ;  after  a  certain  point  of  elevation  all  the 
motion  in  railing  the  arm  is  performed,  not  by  the  mo« 
tions  of  the  fhoulder-bone  upon  the  fcapula,  but  by  the 
Toapula  upon  the  trunk.  For  whenever  the  (houlder- 
bone  rifes  to  the  horizontal  direction,  it  is  checked  by 
^e  acromion,  which  hangs  over  it ;  and  if  the  arm  is 
to  be  raifed  higher  ftill,  the  fcapula  mud  roll ;  £9r  it 
turns  as  if  upon  ai^  axis  paffed  through  it,  and  in  turn- 
ing it  glides  upon  thofe  mufcles,  which  are  like  a  cufhion 
l)etwixt  it  and  the  trunk. 
The  mufcles  which  move  the  fcapula  come  from  the 

ft 

bread  to  move  it  forwards ;  from  the  neck,  to  move 

■ 

it  upwards ;  from  the  fpines  of  the  vertebrae,  to  move 
it  backwards }  and  from  the  fide,  that  is,  from  the 
ribs,  to  move  it  downwards. 

LXII.  The  TRAPEZIUS  is  named  from  its  lozenge 
form;  or  is  often  named  cucularis,  from  its  refem- 
bling  the  Monk's  cowl ;  hanging  back  upon  the  neck. 
It  is  one  of  the  mod  beautiful  mufcles  in  the  body ; 
and  the  two  mufcles  together  cover  all  the  fboulders 
and  neck,  with  a  lozenge-like  form,  with  neat  and 
Iharp  points,  extending  from  the  tip  of  one  fhoulder  to 
the  tip  of  the  other,  and  from  the  nape  of  the  neck 
quite  down  to  the  loins.    It  arifes  fird  by  a  drong 

tendon 
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tendon  from  the  moft  pointed  part  of  the  occipital 
bone,  and  along  the  tranfverfe  fpine  quite  to  the  maf- 
toid  procefs.;  from  this  point  all  down  the  neck  it 
has  no  hold  of  the  vertebrae,  but  arifes  from  its  fellow 
in  a  ftrong  tendon,  which,  extending  like  a  bow-ftring 
down  the  neck,  over  the  arch  of  the  neck,  and  not 
touching  the  vertebrae  till  it  comes  down  to  the  top 
of  the  back,  is  named  ligamentum  nuch^.  The 
tendon  begins  again  to  take  hold  of  the  fpines  of  the 
two  lad  vertebrae  of  the  neck,  and  arifes  from  all  the 
fpinous  procefles  of  the  back  downwards ;  from  this 
long  origin,  its  fibres  cgnverge,  as  it  were,  into  one 
point,  the  tip  of  the  fhoulder :  it  alfo  comes  a  little 
forward  over  the  fide  of  the  neck. 

It  is  implanted  into  one  third  of  the  clavicle  nearefl: 
the  Ihoulder ;  into  the  tip  of  the  acromion  j  into  the 
wholeiength  of  the  fpine,  from  which  the  acromion 
rifes.  And  its  fibres,  arifing  from  along  the  neck  and 
back,  and  converging  almoft  into  a  point,  muft  have 
various  efFcfts,  according  to  the  different  fibres  which 
aft  :  for  thofc  which  come  downwards  muft  raife  the 
fcapula ;  thofe  which  come  from  the  middle  of  the 
back  muft  carry  it  direftly  backwards  j  thofe  which 
come  from  the  lower  part  of  the  back  muft  deprefs 
it ;  and  thofe  different  fibres  aSing  in  fucceffion,  muft 
make  the  fcapula  rolL  The  trapezius  is  chiefly  a 
mufcle  of  the  fcapula,  but  it  muft  be  alfo  occaiionalJy 
a  mufcle  of  the  head,  pulling  the  head  backwards, 
and  bending  the  neck. 

Three  othier  mwfcles  which  raife  the  fcapula,  or 
carry  it  backwards,  lie  fo  much  in  the  fame  plane, 
and  are  fo  little  divided  from  each  other,  that .  they 

might 
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might  almoft  be  reckoned  different  portions  of  the 
fame. 

LXIII.  Levator  sc^pul^,  named  alfo  levator 
PROPRius  ANGULARI89  is  a  fmall  thin  flip  of  flefli, 
vrhich  arifes  from  the  four  or  five  uppermoft  vertebrsc 
of  the  neck,  at  their  tranfverfe  procefles,  by  three  or 
four,  and  fometimes  five,  diftind  heads.  The  heads 
join  to  form  a  thin  and  flat  (Iripe  of  mufcle,  about 
three  inches  in  breadth,  which  is  fixed  by  a  flat  thin 
tendon  to  the  upper  comer  of  the  fcapula,  to  pull  it 
upwards,  as  in  flirugging  the  flioulders;  whence  it 
is  named  musculus  PATiENTiiE. 

LXIV.  and  LXV.  The  rhomboid  muscle  (Iretches 
flat,  neat,  and  of  a  fquare  form,  betwixt  the  fpine  and 
the  whole  line  of  the  l^afe  of  the  fcapula.    One  part 
arifes  from  the  three  lower  fpinous  procefles  of  the 
neck,  and  is  implanted  into  the  bafe  of  the  fcapula  at 
Its  upper  part :  then  another  portion  arifes  from  the 
fpinous  procefles  of  the  firft  four  vertebrae  of  the 
back ;  runs  exadly  in  the  fame  plane  with  the  other 
into  the  bafe  of  the  fcapula  at  its  lower  part :  ther 
part  arifing  from  the  three  vertebrae  of  the  neck  is 
flightly  divided  from  that  which  arifes  from  the  four 
vertebrae  of  the  back,  though  not  difl;in£lly,  and  often 
not  at  all.    I  would  reckon  this  but  one  mufcle,  but 
it  has  been   commonly  difl;inguifhed  into   (LXIV.) 
the  RHOMBoiDEs  MINOR,  the  uppermoft  portion,  and 
(LXV.)  the  RHOMBOIDES  MAJOR,  the  lower  portion. 
Thefe  are  feen  after  raifing  the  trapezius ;  and  the  ufes 
of  the  trapezius,  levator  fcapulae,  and  rhomboides,  are 
(o  rsufe  the  fcapula,  or  to  carry  it  backwards.     The 
mufcles  which  move  the  fcapula  downwards  and  for- 

wardSy 
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wards,  viz.  the  peftoralis  minor  and  the  ferralus  msK 
jor.anticus,  lie  upon  the  fore-part  of  the  breaft. 

LXVI.  The  SERRATus  major  anticus  lies  upon 
the  fide  of  the  cheft  arifing  from  the  ribs ;  and  as  the 
ribs  have  interftices  betwixt  them,  every  mujcle  ari- 
fing  from  the  ribs  arifes  by  diftinft  portions  from 
each  rib.  AH  fuch  diftinft  and  pointed  flips  are  named 
digitations,  tongues,  or  ferrae,  from  their  refembling  the 
teeth  of  a  faw;  and  every  mufcle  arifing  from  the  ribs 
niuft  be  a  ferrated  mufcle.  The  ferratus  major  anticus  is 
that  great  and  broad  mufcle,  the  chief  part  of  which 
lies  under  the  fcapula  ;  and  nothing  of  which  is  fecn 
but  the   flefliy  tongues,  by  which  it  arifes  from  the 
fides  of  the  ribs.     It  is  all  fle(hy,  and  is  of  a  confider- 
able  breadth  and  ftrength  :  it  arifes  from  all  the  true 
ribs,  except  the  firft,  and  from  three  of  the  falfe  ribs :  _ 
its  indigitations,  of  courfe,  fpread  all  over  the  fide  of  the 
thorax  like  a  fan:  its  upper  indigitations  lie  under  the 
peftoraKs  major,  and  its  lower  indigitations  are  mixed 
with  the  beginning  of  the  abdominal  mufcles  :  its  mid- 
dle indigitations  are  feen  fpreading  upon  the  fides  of 
the  thorax  :  it  lies  thick  and  flefhy  under  the  fcapula, 
and  is  a  part  of  that  cufliion  on  which  the  fcapula 
glides :  its  fibres  converge  towards  a  narrower  infer- 
tion ;    and    the  mufcle  ends  thick  and  flefhy  in  the 
whole  length    of  that   line  which  we  call  the  bafis  of 
the  fcapula,  and  is,  as   it  were,  folded  round  it ;  fo 
that  this  mufcle,  which   comes  from   before,  is  im- 
planted a^ong  with    the  rhomboides,    which   comes 
from  behind. 

Perhaps,  in  diffiColt  breathing,  the  fliouldcr  blade 
being  raifed  and  fixed  by  its  own  mufcles,  the  ferratus 

6  major 
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ttisrjor  may  aifift  in  heaving  up  the  ribs :  but  its  chief 
operation  is  upon  the  fcapula ;  for  when  the  whole 
a&s,  it  pulls  the  fcapula  downwards  and  forwards : 
when  only  the  lower  portions  ad,  it  pulls  the  lower 
angle  of  the  fcapula  forwards,  by  which  the  fcapu- 
la rolls,  and  the  tip  of  the  flioulder  is  raifed :  when 
the  upper  part  zQts  in  conjundion  with  the  little 
peroral  mufcle,  the  tip  of  the  ihoulder  is  fixed  and 
pulled  downwards  towards  the  cheft,  and  the  lower 
comer  of  the  fcapula  rolls  backwards. 

LXVIL  The  pectoralis  minor  lies  under  the 
peftoralis  major,  clofe  upon  the  ribs ;  and  as  it  arifes 
from  the  third,  fourth,  and  fifth  ribs,  it  alfo  is  a  ferrated 
mufcle,  and  was  named  ferratus  minor  anticus :  its  three 
digitations  are  very  thick  and  flefliy ;  they  foon  con- 
verge To  as  to  form  a  fmall,  but  thick  and  fieihy,  muf* 
de,  which,  terminating  in  a  point,  is  inferted  into 
the  very  apex  of  the  coracoid  procefs :  by  pulling  the 
coracoid  procefs  forwards  and  downwardsj  it  will 
roll  the  fcapula. 

LXVIII.  The  SUBCLAVIAN  muscle  is  another  con- 
cealed mufcle  of  the  fcapula  i  for  the  clavicle  is  juft 
the  hinge  upon  which  the  fcapula  moves,  and  the 
fubclavian  mufcle  arifes  by  a  flat  tendon  from  (he 
cartilage  of  the  firft  rib :  it  becomes  flat  and  flefliy, 
and  lies  along  betwixt  the  clavicle  and  the  firft  rib ; 
it  arifes  at  a  fingle  point  of  the  rib,  flat  and  tendinous  ; 
but  it  is  inferted  into  a  great  length  of  the  clivicle, 
beginning  about  one  inch  from  the  fternum,  and  be- 
ing inferted  all  along  the  clavicle,  quite  out  to  where  it 
is  joined  to  the  acromion  procefs.  Its  chief  ufe  (&ice 
the  rib  is  immoveable)  mull  furely  be  tp  pull  the  cla* 

tide. 
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vide,  and  confequently  the  fhoulder^  downwards,  and 
fo  to  fix  them. 

Many  have  aSeded  to  find  other  mufcles  of  refpi* 
ration  than  thofe  which  diredly  belong  to  the  libs^ 
Among  thefe  are  reckoned  the  ferratus  major^  the 
pe&oraiis  minor,  &c. ;  but  there  is  much  reafon  to 
doubt  whether  any  mufcles  can  have  much  effe£b 
which  do  not  belong  properly  to  the  ribs :  and  it  is 
manifeft^  'that  the  fubclavian  can  have  none,  fihce 
the  firft  rib  is  quite  rigid,  has  fo  little  length  of  car« 
tilage  that  it  cannot  bend  nor  move. 

The  fcapula  is  thus  moved  in  every  poifible  direc<« 
don ;  upwards,«by  the  levator  and  the  trapezius  ;  bade* 
wards,  by  the  rhomboides,  aflifted  by  other  orders  of 
the  trapezius;  downwards  and  backwards,  by  the 
lowed  order  of  fibres  in  the  trapezius ;  downwards 
and  forwards^  by  the  ferratus  major  amicus  ;  diredly 
downwards,  by  the  ferratus,  balanced  by  the  trapezius, 
and  aflifted  by  the  fubclavius ;  and  diredly  forwards^ 
by  the  peftoralis  minor. 

MUSCLES  OF  THE  ARM. 

VIZ.    THOSE  MOVING  THE  OS  HUMERI,   OR  ARM    BONE. 

LXIX.  The  PECTGRALis  MAJOR  IS  a  large  thick 
and  flefliy  mufcle  which  covers  all  the  breaft.  It  arifes 
from  two-thirds  of  the  clavicle  next  the  fternum  ; 
from  all  the  edges  of  the  fternum ;  the  cartilaginous 
endings  of  the  fifth  and  fixth  ribs.  Where  it  arifes 
from  the  fternum,  it  is  tendinous,  and  the  fibres  from 
the  oppofite  mufcles  crofs  and  mix^  fo  as  to  make 
a  fort  of  fafcia  covering  the  bone.  It  is  flefhy  where 
it  arifes  from  the  ribs,  and  there  it  mixes  with  thf 
4  external 
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external  abdominal  mufcle.  The  fibres  approach  each 
other  till  they  form  a  flat  tendon  about  an  inch  in 
breadth  ;  and  as  the  fibres  approach  other^  they'  crofs 
in  fuch  a  way,  that  the  lower  edge  of  the  mufcle  forms 
the  upper  edge  of  the  tendon,  which  is  flill  flat,  but 
twifted :  its  implantation  is  into  the  edge,  if  I  may  call  it 
fo,  of  the  groove  or  rut  which  is  in  the  fhoulder  bone 
tor  receiving  the  biceps  tendon.  That  part  which 
arifes  from  the  clavicle  is  a  little  feparaied  from  that 
which  arifes  from  the  fternum ;  a  fatty  line  makes 
the  diflinction  ;  and  they  are  fometimes  defcribed  as 
two  parts  :  it  is  thofe  two  bundles  chiefly  which  crofs 
each  other  to  make  the  plaited  appearance.  Tht  pec- 
toralis,  among  others,  has  been  made  a  mufcle  of  re* 
fpiration  *. 

LXX.  The  LATissiMus  DORsi  is  the  broadeft,  not 
only  of  the  back,  but  perhaps  of  the  whole  body. 
[t  is  a  beautiful  mufcle,  coverinjg  all  the  lower  part  of 
the  back  and  loins,  and  reaching  to  the  arm,  to  be 
the  antagonift  to  the  peroral  mufcle.  It  arifes  by  a 
broad,  flat,  and  gliflening  tendon,  which  covers  all  the 
loins,  and  which  is  in  fome  degree  the  root  of  other 
mufcles,  efpecially  of  the  longiflimus  dorfi.  This  broad 
filvery  tendon,  begins  exaftly  in  the  middle  of  the 
back ;  it  arifes  from  the  lower  vertebrae  of  the  loins, 

•  Hallcr  tells  us,  that  when  at  any  time,  he  had  rhcumatlfm  i^r 
this  mufdey  his  breathing  was  checked  ;  and  when  he  had  diflicult 
breathing,  he  found  great  relief  by  fixing  the  hands,  raiilng  the 
IhouUers,  and  a£^ing  with  the  pedoral  mufcles.  It  feems  confirmed 
by  thefe  fa^s,  that  adhmatics  take  this  podure ;  women  in  labour 
Bx  their  arms,  by  reding  upon  the  arms  of  their  chair ;  thofe  who 
play  6n  wind-indruments  raife  the  flioulden  in  draining,  &c. 

from 
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from  the  fpines  and  knobs  of  the  back  of  the  facrum, 
and  from  the  back  part  of  the  circle  of  the  |>s  .iliua^: 
this  lad  is  the  only  part  that  is  flefhy.  Th^ai  tei 
don  gradually  paifes  into  a  flat  and  regular  mufcll^ 
which  wraps  round  the  fide  of  the  body  ;  and  as  it  Iks 
over  the  corner  of  the  fcapula,  it  receives  a  fmall  flefliy 
bundle  from  it ;  and  as  it  paffes  over  the  lower  ribs, 
it  has  fome  tendinous  flips  fent  into  it,  by  which  it  is 
attached  to  the  ribs.  Its  fibres  converge:  for  the  lower 
ones  afcend ;  the  upper  ones  go  direftly  acrofs.  And 
thefe  different  orders,  not  only  meet  to  form  its  flat 
tendon,  but  they  crofs  each  other,  like  thofe  of  the 
peroral  mufcle.  Here  alfo  the  tendon  is  twifted,  and 
the  upper  edge  of  the  mufcle  forms  the  lower  edge  of 
the  flat  tendon ;  which  pafling  into  the  axilla,  turns 
under  the  arm-bone,  and  is  implanted  into  it,  on  the 
inner  edge  of  the  bicipital  groove.  So  the  tendons  oF 
the  peftpralis  and  latiffimus  meet  each  other  j  they  in 
faft  join  face  to  face,  as  if  the  one  tendon  ended 
diredly  in  the  other ;  and  both  united  make  a  fort  of 
lining  for  the  groove,  or  a  tendinous  Iheath  for  the 
long  tendon  of  the  bicisps  to  run  in. 

Thefe  two  mufcles  form  the  axilla  or  arm-pit; 
and  although  each  has  its  peculiar  offices,  their  chief 
operation  is  when  they  coincide  in  one  adion;  and 
that  adion  is  exceedingly  powerful,  both  by  the  great 
ftrength  of  either  mufcle,  and  by  their  being  implant* 
ed  into  the  arm  bone  four  inches  below  the  head* 
The  pcftoralis  major  is  for  pulling  the  arm  forwards, 
jLS  in  laying  the  arms  acrofs  the  breafl:,  or  in  carrying; 
lo.ad^  in  the  arms  :  and  it   forms  the   border  of  the 

axillju 
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isilbbcft»«.  The  ladffimut  dorfi  hat  a  wider  raoge  t 
when  the  aim  it  tailed»  it  bringt  it  downwardti  at  ia 
ftriking  with  a  hammer ;  or  downwardt  and  back* 
wardt,  at  in  ftriking  with  the  elbow ;  or  in  rolling 
the  arm  inwardt  and  backwardt,  at  in  turning  the 
palm  of  the  hand  behind  the  back ;  whence  it  hat  the 
obicene  name  of  if  utcuLus  scajlptor  anIj  or  TERton 
^Ni }  and  it  formt  the  back  edge  of  the  axilla*  The 
cdget  of  thefe  two  mufciet  receive  the  preflure  of 
crutdiet,  and  defend  the  veflelt  and  nervet :  when 
both  mufciet  aft,  the  arm  it  prefled  direftly  down- 
wardt, at  in  riling  from  our  feat,  or  in  holding  a 
bundle  under  the  arm}  or  when  the  arm  it  fixed, 
thefe  mufciet  raife  the  body,  as  in  ihe  example  juil 
mentioned  of  rifing  from  our  feat,  or  in  walking  with 
a  ihort  ftid^  or  in  raifing  ourfel?et  by  our  handt  over 
a  high  beam. 

LXXL  The  DELToiDBt  it  the  firft  of  thofe  muf- 

clet  which  arife  from  the  fcapula  to  be  inferted  into 

the  fhoulder-bone.    It  it  named  deltoid  mufde,  from 

ict  refembling  die  letter  a  of  the  Gteekt ;  it  is  thick 

and  flefty,  and  covert  the  top  of  the  flioulder,  filling 

1^  the  fpace  betwixt  the  acromion  proceft  and  the 

lhouIder-bone«    It  arifet  from  alt  that  part  of  the  claf 

vide  which  it  not  occupied  by  the  pedoralis  mufcle, 

and  it  ieparated  from  it  only  by  a  fatty  line :  it  arifet 

again  in  another  bundle,  from  the  point  of  the  acro- 

vioa  procelis ;  and  thit  middle  bundle  it  alfo  infulated 

1^  a  fiiitcy  line  on  either  fide  of  it :  the  third  boodle 

affifet  from  the  fpine  of  the  fcapula,  behind  the  wst&^ 

joion  proccfr.  And  thut  the  mufcle  hat  three  convft^* 

Ing  headt,  viz»  a  head  from  the  outer  end  of  the  da- 

VoL,  L  R  tide  j 
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vicle ;  a  head  from  the  acromion  or  tip  of  the  (hdtilder  } 
a  head  from  the  ridge  of  the  fpine ;,  each  divided  from 
the  other  by  a  fatty  line*.  Thefe  heads  or  bundles  of 
fibres,  meeting  about  one-third  down  the  humerus* 
form  a  fliort  flat,  and  (trong  tendon,  which  giafps  or 
almoft  furrounds  the  (houlder-bone. 

Thefe  three  didindl  heads   mult  be  obferved   in 
fpeaking  of  the  ufe  of  the  mufcle }  for  though  the 
chief  ufe  of  the  mufcle  be  to  raife  the  arm,  this  is 
not  th^  ufe  of  it  in  all  circumftances.    For  the  outer 
and  inner  heads,  lying  by  the  fide  of  the.  fhoulder- 
bone,  and  below  the  joint,  do,  when  the  arm  is  lying 
flat  by  the  fide,  afTift  the  perioral  and  latiffimujB  dorfi 
mufcles  in  drawing  it  clofe  to  th^  fide ;  but  when  the 
middle  bundle  raifes  the  arm,  in  proportion  as  it  raifes 
the  arm  it  lofes  of  its  power  ;  and  in  proportion  as  it 
lofes  of  its  power,  the  fide  portions,  having  come  into 
a  new  direftion,  begin  to  help :   Nay,  when  the  arm 
is  raifed  to  a  certain  point,  more  power  flill  is  required, 
and  the  clavicular  part  of  the  perioral  mufcle  alfo  comes 
to  aflift.     It  is  in  this  fucceflion  that  the  feveral  bun* 
dies  of  fibres  aft  ;  for  if  they  began  all  at  once  to  aft, 
the  arm  (hould  rather  be  bound  down  by  the  lateral 
portions  than  raifed  by  the  middle  one. 

LXXII.  CoRACo  BRACHiALis. — ^The  coraco  bra- 
chialis,  fo  named  from  its  origin  and  infertioh,  is  m  long 
and  rather  flender  mufcle. 

It  arifes  from  the  coracoid  procefs  of  the  fcapula, 
along  with  the  fliort  head  of  the  biceps  mufde ;  and. 

*  Albinus  has  diftinguifhed  it  into  fevcn  fafciculi  or  boiidlef ;  s 
rpry  fupcrflqw*  accuracy. 

?  it 
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it  is  clofely  conneQed  with  this  head  almoft  in  its  whole 
length :  it  is  fmall  at  its  beginning ;  ic  grows  gradually 
thicker  as  it  defcends  ;  it  is  all  flefhy,  and  is  inferted 
by  a  Yery  fliort  tendon  into  th)e  os  humeri^  nearly  about 
its  middle,  betwixt  the  brachialis  and  the  third  head 
tof  the  tricepSi  It  is  perforated  by  the  mufculo-cuta- 
neous  nerve.  This  was  obferved  by  Caflerius,  an 
Italian  anatoniift ;  and  the  mufcle  is  often  namedj 

MlJfSeULUS  PERFORATUS  CASSERII. 

Its  aftion  is  very  fimple,  to  raife  the  arm  obliquely 
forwards  and  upwards,  and  confequently  to  give  a  de« 
gtee  of  rotation.  It  will  alfo  haVe  a  chief  effe£l  in 
pulling  the  arm  towards  the  fide* 

LXXIII.  The  SUPRA  spinaTits,  is  fo  named  from  its 
occupying  the  hollow  of  the  fcapula  above  the  fpine. 
*  It  arifes  from  the  back  of  the  fcapula,  from  the 
Ij^ne,  and  from  the  edge  or  coda ;  it  is  exceedingly 
thick  and  flefliy,  filling  up  all  the  hollow ;  and  it  is 
firAily  inclofed  in  this  triangular  hollow  by  a  ftrong 
tendinous  expanfion,  which  pafTes  from  the  edge  of 
the  fcapula  to  the  ridge  of  the  fpine.  It  is  confequently 
a  mufcle  of  a  triknguhr  figure^  thick  and  ftrong  ;  it 
pafles  under  the  acromion^  and  degenerates  into  a  ten- 
don  ther^  ;  and  going  under  the  acromion,  as  under 
an  arch,  and  over  the  ball  of  the  humerus,  it  adheres 
to  the  capfute  of  the  (houlder-joint,  and  is  at  lad 
implanted  by  a  broad  ftrong  tendon  into  the  great 
tuberofity  on  the  head  of  the  bone. 

It  is  evidently  defigncd  for  raifing  the  humerus  di- 
reftly  upwards  }  and  by  its  attachment  to  the  capfule, 
die  ciipfole  is  drawn  up  when  the  arm  is  raifed;  fo  that, 
IhoQgh  I0X,  it  cannot  be  patched  in  the  joint.  It 
^-  R  a  performs 
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performs  exadly  the  &mc  motion  vriih  the  middb  jwt 
of  the  DELToiDEs,  lies  in  the'  &me  direSdaa  wiih  it» 
and  aflUls  it» 

LXXIV.  iNFftA  6PiKATUf/is  Kke  the  fiaroMt,  in  adi 
tefpedsj  of  the  fame  ufe,  and  affifts  it* 

This  alfo  is  of  a  triangular  ihape,  and  ta  folly  one 
half  larger  than  the  fupra  fpinatus }  and  as  the  fupim 
4>inattts  arifes  from  all  the  triangular  catitj  aboTe 
the  fpine,  this  arifes  from  all  the  triangular  cavity 
below  it. 

It  arifes  flefliy  from  all  the  back  of  the  fcapvla  be^ 
low  the  fpine  itfelf,  and  from  all  the  bafe  of  the  ica» 
pula  below  the  beginning  of  the  fpine,  and  alfo  frcmi 
the  lower  margin  of  the  fcapula.  It  b  very  UbiA  and 
ftrong,  filling  up  the  triangular  cavity  entirely  ;  and  it 
it  clofed  in  like  the  former  by  a  ftrong  tendboos  ex« 
panfion ;  it  begins  to  grow  tendinous  about  its  middki 
but  it  continues  alfo  flelhy  till  it  pa&s  over  the  fockei 
of  the  iboulder-joint.  It  alfo  is  conneSed  with  ihq 
capfular  ligament ;  is  inferted  into  the  fame  tuberofity 
with  the  former ;  and  has  exadly  the  fame  ttfes»  vis. 
preventing  the  capfule  from  being  catched  in  the  joints 
and  raifmg  the  arm  upwards,  and  inclining  it  a  little 
fmtwards  by  a  flight  degree  of  rotation*  And  I  do 
believe  that  one  great  ufe  of  tWe  two  mufcles  is^ 
when  the  arm  is  much  extended  backwards^  to  pre^ 
vent  the  head  of  the  humerus  from  ftartii^  out  of  its 
fuperficial  focket. 

LXXV.  The  teres  minor  is  a  third  mu&le  which 
co-operates  with  thefe»  This  and  another  are  named 
teres  from  their  appearance,  not  from  their  fliape ;  for 
they  feem  round  when  fuperficially  difleded,  becaiile 
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ttal  their  edges  only  are  feen ;  but  when  fully  differed 
from  the  other  mufclet,  they  are  quite  flat.  The  teres 
minor  is  a  long,  fmall  flefliy  mufcle ;  it  arifes  from 
the  angle,  and  all  the  lower  edge  of  the  fcapula :  it  is 
Vkc  die  infra  fpinatus }  ic  becomes  early  tendinous, 
but  the  tendon  is  accompanied  with  flefliy  fibres  from 
below ;  its  flat  tendon,  in  pai&ng  over .  the  joint,  is 
attached  to  the  capfule,  and  is  finally  inferted  into  the 
great  cuberefity  of  the  flioulder-bone,  fo  that  it  muft 
have  esadiy  the  &me  ufes  as  the  two  former  mufcles. 
It  is  leparated  from  the  infra  fpinatus  by  that  tendinous 
eiqpanfion  with  which  the  latter  is  covered ;  it  looks 
like  a  part  of  the  lame  mufcle  in  its  origin,  where  it 
lies  upon  the  fcapula;  but  is  very  diftind  in  its  tendon. 
The  fupra  fpinatus,  infra  fpinatus,  and  teres  minor, 
laife  the  arm. 

-  LXXVL  The  teres  major,  is  in  fliape  like  the 
former,  lies  lower  upon  the  edge  of  the  fcapula  than 
the  teres  minor,  and  is  thicker  and  longer  than  it. 

It  arifiBS  ehiefly  from  the  angle  of  the  fcapula;  partly 
from  the  lower  edge  of  the  fcapula  at  its  back  part ;  it  is 
conneded  with  the  teres  minor  and  infra  spinatus. 
It  is  a  large  thick  and  flat  mufcle,  and  forms  a  flat 
ftrong  tendon,  vdiich  paffi»  under  the  long  head  of 
the  triceps.  It  pafles  under  the  os  humeri ;  turns  round 
it,  and  is  inferted  into  the  ridge,  on  the  inner  fide  of 
die  groove,  and  gives  fome  tendinous  fibres  to  line 
the  groove.  In  fliort,  it  accompanies  the  tendon  of 
the  latiflimus  dorfi,  is  inferted  along  with  it,  and  may 
be  confidered  as  the  congener  of  the  latiflimus  dorfi ; 
and  the  two  tendons  are  inclofed  in  one  common  cap- 
fule or  flieath  of  cellular  fubftance. 

R  3  Its 
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Its  ukj  then,  i$  evidently  to  dr^w  the  humerut^ 
dpwnwards  and  backwards,  and  to  perform  the  fam^ 
rotation  of  the  arms  which  the  iatifl^mus  dorfi  docs. 

LXXVIL  The  subscapuIiAiiis  lines  all  the  con«; 
Cfivity  of  the  fcapula  like  a  ^ulhion.  It  is  like  th^ 
fprface  of  the  fcapula  on  which  it  liesj  of  a  triangular 
fhape }  and  fro(Q  the  convergence  of  all  the  fibres,  it  is 
completely  radiated  or  fan-like ,  it  is  very  flefliy,  thick, 
and  (Irong.  The  radii  are  each  minutely  defcribed  by 
Albinos;  but  gabbat^ier  fays>  with*  gpqd  fenle,  thac 
he  cannot  diiUnguifh  them  fo  as  to  defcribe  (hem  acpi? 
r^tely ;  and  h^  might  have  adde^,  that  there;  was  not 
the  (hadow  of  a  motiye  for  wafting  tim^  ip  fo  trivial 
an  employment  as  counting  the  bundles, 

!(  apf^s  from  the  two  edg^9,  the  bs^fe,  ai>d  all  th; 
internal  furface  of  the  fcapula.  And  indeed  it  is  ta 
iavour  this  origin  that  the  inn^r  furface  of  the  fcs^puU 
i^  full  of  little  rifing;  and  hoUows,tQ  every  one  of  which 
the  mqfcle  adheres  clofely.  Juil  under  the  coracoid 
procefs  is  the  only  part  from  whence  it  doe^  not  arife;, 
^*hat  litde  fpaceis  filled  up  with  cellular  fubftance. 

Its  alternately  tendinous  and  fleihy  fibres  are  fq 
rooted  in  the  fcapula^  and  fo  attached  to  its  rifingi 
and  depreflions,  that  it  i$  difficultly  clpan^d  away  froxi^ 
the  bone. 

The  tendon  and  upper  edge  of  the  mufcle  is  almoft 
continuous  with  the  fupra  fpinatus  :  but  from  the  man* 
ner  of  its  infcrtion,  its  elFeft  is  very  opppfite  from  that 
of  the  fupra  fpinatus ;  for  it  goes  round  the  os  humeri 
to  its  inf^rtion,  and  it  is  fi:?ed  tq  the  leffer  tuberofity  j 
therefore  it  bpth  pulls  the  arnx  backwards  and  down« 
wards,  and  performs  the  ptation  l\li^Q  the  teres  major 
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lad  ladffimus  dorfi.  It  is  alfo  like  all  the  other  ten- 
dons,  attached  to  the  capfule,  fo  as  to  prevent  its  being 
catched ;  and  it  is  particularly  ufeful  by  (trengthening 
the  ihoulder-joint. 

OF  THE  MOTIONS  OF  THE  HUMERU^. 

Having  thus  defcribcd  all  the  mufcles  which  move 
this  bone,  I  (hall  review  the  order  in  which  they  are 
arranged,  andmark  their  places  and  effects. 

To  diftinguifh  clearly  the  function  of  each  mufcle, 
we  have  but  to  mark  the  point  to  which  it  is  attached* 

I.  Thofe  implanted  above  the  head  of  the  bone 
mull  raife  the  arm.  Now  the  fupra  fpinatus,  infra  fpi- 
natus,  and  teres  minor,  are  implanted  into  the  great 
tubercle,  and  raife  the  arm ;  and  the  deltoides  is  im- 
planted in  the  fame  diteflion,  and  ftill  lower,  fo  that 
it  performs  the  fame  a£tiou  with  a  ftill  greater  degree  of 
power. 

a.  There  is  implanted  into  the  oppofite,  or  lower 
part  of  the  head,  the  fubfcapularis,  which,  of  courfe» 
draws  the  arm  direftly  downwards  and  backwards. 

3.  There  is  implanted  into  the  outer  edge  of  the 
bicipital  groove  the  peftoralis  major,  and  alfo  the  co- 
raco-brachialis,  which  comes  in  the  fame  direftion ; 
and  thefe  two  pull  the  arm  inwards  towards  the  fide,  or 
rather  upwards. 

4.  There  are  infcrted  into  the  infide,  or  lower  fide 
of  the  groove,  the  latiffimus  dorfi  and  teres  major ; 
both  of  which  pull  the  arm  dire£^ly  backwards.  As 
thcj  bend  under  the  arm,  to  reach  their  infertion, 
they  alfo  roll  the  palm  inwards  and  backwards.  And 
it  i$  eafy  to  obferve  in  >vhat  fucceflion  thofe  mufcles 
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muft  !&>  to  ddcribe  die  drcolar  and  rotatorf  modoat 
of  the  aim. 

Joints  are  more  ftrengthened  by  the  origin  and  in* 
fertion  of  mufcles  around  them,  than  by  daftic  liga* 
ments  :  for  thefe  yield  or  tear }  whereas  the  mufcles» 
having  a  living  power,  read  againft  any  feparating 
force;  they  condradj  or»  in  other  words,  they  are  ftrong 
in  proportion  to  the  violence  that  the  joint  fufiers* 
Thus,  in  the  flioulder,  the  capAile  is  fo  Ux,  that  there 
is  a  tnechanical  contrivance  to  prevent  its  being  checked 
in  the  joint ;  and  it  is  moreover  fo  weak,  that  inde- 
pendent of  its  yielding  eafily,  it  is  alfo  very  eafily  torn  } 
but  thefe  mufcles  furround  the  joint  fo  £urly,  that 
their  ftrength  and  their  tendinous  infertions  into  the 
head  of  the  bone  are  more  than  a  compenfation  for  the 
loofenefs  of  its  capfular  ligament.  Were  not  the  muf- 
cles thus  clofely  attached,  the  fhoulders  would  be  very 
often  difplaced,  the  glenoid  cavity  is  fo  fuperiicial,  and 
the  burfa  fo  lax :  and  furely  it  is  lor  fome  fuch  purpofe 
that  the  mufcles  are  planted  (b  clofely  round  the  head 
of  the  bone }  for  when  they  are  implanted  at  a  diftance 
from  the  centre,  as  one  mufcle,  the  deltoid,  is,  or  at 
the  biceps  and  triceps  of  the  arm,  or  as  the  hamftringSi 
or  tendo  Achillis  are,  the  power  is  much  increafed« 
Here,  in  the  humerus,  power  is  facrificed  to  the  firm- 
refs  of  the  joint,  and  they  are  ail  implanted  doJely 
round  tbe  head  of  the  bone. 

The  joint  is  in  a  manner  formed  by  thefe  mufcles  ; 
for  the  lupra  Ipinatus,  intra  fpinatus,  teres  maior  and 
minor,  and  the  fubfcapularis,  furround  the  joint  venf 
clofely  ;  co\er  the  joint  with  their  flat  tendons  j  ai)4 

fo  thicken  the  capAiloj  and  increafe  its  ftrength. 
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IfUSCLES  OF  THE  FORE-ARM. 

Tub  snuiclet  erf  the  fiire*aiiii  are  only  four;  the  u- 
cm  and  brachxaus  for  beiidingt  and  die  tricbps 
aad  Avc€i»JEv$  for  actending. 

LXXVnL  BicBPf  BBAcmi  vlbxob  is  tiniveriallf 
juuaied  Bi€BM»  from  its  having  tvo  Tery  diftinft 
Iwadi.  It  is  an  exotadingly  thick  and  ftroog  mufide; 
Ibr  when  it  omtca&s,  we  ftel  it  almoft  like  a  liard 
firm  ball  upon  the  fore  part  of  the  arm  $  and  at  the 
upper  and  mod  confpicuous  part  of  this  ball  is  the 
won  of  the  two  heads. 

The  larger  and  thicker  head  arifes  from  the  cnra- 
tooid  pfocefiit  by  a  tendon  which  extends  three  inches 
pleag  (he  fere  part  of  the  mufdej  in  the  form  of  an 
lyonanw^}  but  at  the  back  part  the  tendon  is  flxNt, 
and  the  mufide  is  fleihy,  and  is  attadied  there  to  tl^ 
Ikfliy  belly  of  the  coraco-brachtalis. 

l%e  lecond,  or  long  head«  arifes  from  the  e4ge  of 
die  glenoid  cavity^  at  its  upper  part ;  it  is  exceedingly 
SmU  and  tendinous,  and  this  long  tendon  runs  down 
in  St$  proper  cavity,  till,  about  one^third  down  the 
ena,  the  two  heads  meet.  And  though  below  that 
ft  is  but  <me  fleflby  belly,  yet  there,  as  in  other  mufde^ 
the  common  divifion  betwixt  its  two  origins  may  be 
Aittobfinrved. 

It  is  earlier  tendinous  at  the  fore  part  aid  onter 
Kde ;  the  tradon  there  fends  off  that  aponeurotic  e»- 
lUpfton  which  covers  all  the  fore-tfm  below,  and  en^ 
doliH  its  mufdes  as  in  a  iheath.  The  tendon,  at  firft 
4hit  smd  laiig^,  becomes  gradually  fmaller  and  rounder; 
^  turns  a  little  in  its  ddceat,  fo  as  to  lay  one  iat  edge 

to 
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to  the  radius,  and  another  to  the  ulna;  and  it  is  at  laft 
implanted  into  that  rouiid  tubercle  which  is  on  the 
fore  part  of  the  radius^  a  little  bel6w  its  neck. 

The  great  ufe  of  the  biceps  is  to  bend  the  fore-arm; 
which  it  does  with  great  ftren^h.^  But  as  it  is  iti'- 
ferted.into  the  tubercle  of  the  radius,  when  the  arm 
and  hand  are  turned  downwards,  the  biceps,  by  act- 
ing, will  pull  them  upwards,  i.  e.  it  will  affift  the 
fupinators.  .  Since  both  its  heads  are  from  the  fcapabK 
it  will  alfo  occafionally  move  the  hnmerus,  as  weH  as 
the  fore-arm. 

LXXI}(.  The  BRACHiALis  mT£RNU9  lies  imme- 
diately under  the  biceps,  and  is  a  very  ftrong  flefhy 
mufcle  for  affifting  the  biteps  in  bending  the  arm^  b 
is  called  BRACHiALisfrom  its  origin  in  the  fore-viii-( 
and  INTERNI7S  from  its  being  within  the  biceps,  or 
rather  from  its  being  on  the  inner  fide  of  the  arm. 

It  arifes  from  two-thirds  of  the  os  humeri  at  its  fore 
part,  by  a  fort  of  forked  head }  for  it  comes  down 
from  each  fide  of  the  deltoid.  It  continues  its  at- 
tachment all  the  way  down  the  fore  part  of  the  hume- 
rus to  within  an  inch  of  the  joint.  It  is  very  thick, 
flefhy,  and  ftrong ;  it  is  tendinous  for  about  two  incbei 
in  its  fore  part;  and  is  inferted  by  a  flat  ftrong  tendon 
into  the  comoid  procefs  of  the  ulna. 

Other  ufes  are  afcribed  to  it,  as  the  lifting  up  the 
capfule  to  prevent  its  being  pinched ;  but  the  chief  ufe 
of  it  is  to  bend  the  fore  arm.  In  a  ftrong  man^  it  is 
exceedingly  thick,  and  its  edge  projects  from  under  the 
edge  of  the  bicepsrand  is-feen  in  the  lateral  view. 

LXXX.  Triceps  extensor. — Upon  the  back  part 
of  the  arm  three  mufclcs  are  defcribcd :  the  extenfor 

longus, 
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LmguSy  the  extenfor  brevis,  and  the  brachialis  exter-; 
nu8 ;  but  it  is,  in  fad,  one  three-headed  mufde. 

The  longeft  head  of  this  mufcle  is  in  the  middle.  It 
s^fes  by  a  flat  tendon  of  one  inch  in  thicknefs,  from' 
tbe  edge  of  the  fcapula  under  ihe  neck,  and  a  Uttle 
Yay  from  the  origin  of  the  long  head  of  the  biceps ; 
and  it  is  under  this  head  that  the  tendqn  of  the  teret> 
qiajor  palTes  to  its  infertion. 

The  fecond  head  is  on  the  outflde  of  the  arm,  next: 
in  length  to  this.  It  arifes  from  the  arm-bpnc  under 
t\ic  great  tuber,  and  juft  below  the  infertion  of  the  te^ 
t^  minor.  Thefe  two  me^t  jibout  the  middle  of  the 
humerus. 

The  third,  or  internal  head,  is  the  fliortefl:  of  all.  It 
^iQS  at  the  inner  fide  of  the  humerus,  juft  under  tho 
i^Ii^ion  of  the  teres  major ;  and  it  arifes  from  the  ia- 
qer  part  of  the  humerus,  all  the  way  down,  and  joins 
juft  where  the  fecond  head  joins  (i,  e.  about  the  mid- 
dle). All  thefe  heads  ftill  continue  adhering  to  the 
l^umerus  (as  the  brachialis  does  on  the  fore  fide),  quite 
down  to  within  an  inch  of  the  joint;  and  thei^  a  firong 
thick  tendon  is  formed,  by  which  it  is  implamed 
ftrongly  in  the  projeding  heel  of  the  ulna,  named  ole- 
cranon }  by  which  projection  it  has  great  power,  and 
the  power  is  increafed  by  an  increafed  length  in  dogs, 
and  other  animals  which  run  or  bound. 

The  whole  forms  a  very  thick  and  powerful  mufcle, 
vhich  covers  and  embraces  all .  the  back  part  of  the 
arm ;  and  its  ufe  is  too  fimple  to  admit  of  any  farther* 
explanation,  than  juft  to  fay  that  it  extends  the  hinge- 
jn^im  of  th«  ^bgw  with  gr^t  power  i  md  thgt  by  its 

long 
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hmag  head  it  may  affift  tlfo  to  bend  the  ihoald«  ottt- 
vardt  and  baqj^wards. 

Befidet  bones, .  diere  is  aifo  another  fouroe  of  attach* 
ment  for  muicles,  that  is,  the  tendinous  expanfions : 
|br  the  expanfions,  which  go  on  the  fur&ce  liks 
flieaduy  alfo  dtvc  betwixt  the  mufcies,  and  form  fepta 
•rpartldoas,  from  which  their  fibres  arile. 

One  tendinous  expanfion  begins  from  the  clavicle 
tad  acromion  procels»  or  rather  comes  down  fitun  the 
nedc :  it  is  then  ftrengthened  by  the  tendon  of  the 
dekoid  mufde ;  it  defcends^  covering  all  the  arm;  and 
before  it  goes  down  over  the  fore-arm,  it  is  again  re- 
inforced chiefly  by  the  biceps,  but  alio  by  the  tendon 
of  the  extenfor  triceps.  One  remarkable  proceb  or 
partition  of  tiiis  general  fafcia  is  fent  in  trom  the  flieadi 
to  be  fixed  to  the  ootfide  of  the  humerus,  all  the  way 
down  to  the  ridge  of  the  outer  condyle.  Another 
partiuon  goes  down,  ih  like  manner,  to  the  inner  con* 
dyle,  along  the  ridge  which  leads  to  it ;  then  the  faf- 
cia, taking  a  firm  hold  on  the  condyles,  is  greatly 
ftrengthened  about  the  «lbow,  and  goes  over  the  fore- 
arm, tndofing  its  mufcles  in  a  very  firm  and  dofe 
fbeath ;  and  it  fends  partitions  down  among  the  feve- 
ral  layers  of  mufcles  in  the  fore^arm,  which  gives  each 
of  them  a  firm  hold. 

LXXXL  The  akgon^us  h  a  fmall  triangular  muf- 
de, placed  on  the  bade  part  of  the  elbow.  It  arifes  from 
the  ridge  and  from  the  external  condyle  of  the  hume- 
rus!, by  a  thick,  ftrong,  and  (hort  tendon.  From  this 
it  becomes  flefiiy;  and  after  running  about  three  inches 
obliquely  backwards,  it  is  inferted  by  its  oblique 
flelhy  fibres  into  the  back  part  or  ridge  of  the  ulna. 

It 


MUKliU  Of  THK  AZW^  kc  ^ 

It  is  mttiifeftly  de%iied  for  the  txtc&fiia  of  Ik^ 
arait  ind  has  only  thai  one  fiiiq>le  aAioo. 

MUSCLES  OF  THE  RADIUS,  CARPUS»  AND  FINGBU. 

Ths  whok  fore-arm  is  covered  nitb  a  maft  of  nuiC> 
cles  of  great  ftrcngth,  and  fo  nvmarout  and  intricatCy 
with  a  catalogue  of  names  fo  difficultt  and  b  diftraA- 
ing^  that  they  ihould  be  arranged  and  chdfed  with 
much  care,  explaining  to  the  ftudent  dfc  reafim  and 
Value  of  their  names^  and  the  phce  and  effed  of  each 
daft. 

The  fore-arm  is  covered  irith  a  fafina  or  ftroog  ten- 
Aioous  web,  whicht  ^^  ^at  which  covers  the  tcmpo^ 
rat  mufdcy  gives  both  origin  and  ftrength  to  the  mxiS- 
cfes  which  lie  nnder  it;  which  divides  thefievtral  layers 
one  from  another ;  and  helps  them  in  their  ftrong  ao- 
tions,  with  that  kind  of  ftqiport  which  wotkmea  CmI 
in  bin^g  tbdr  arins  with  diongs.  This  &fda  is  faid 
so  proored  from  the  finall  tendon  of  the  biceps  mttfek» 
though  that  were  but  a  flender  origin  for  fo  great  a 
web  of  tendon^  which  not  only  covers  die  forfoee  of 
die  mu&les  but  enters  among  their  layers.  This  fidbia 
teally  begins  in  the  ihouldery  and  has  stn  nddition  tnd 
m  increafe  of  ftrength  from  eveiy  point  of  bane$  it 
is  affifted  by  each  tendon,  becaufe  the  tendons  and 
ftdcia  are  of  one  nature  over  all  the  body»  anditscMr 
nedion  with  the  tendon  of  the  Uoepa  is  qoitt  of  asi* 
other  kind  from  that  m^iich  has  been  foppoiiML  I  wosU 
not  allow  that  the  bic^  Imdon  ffwiirts  into,  the 
ftlcia,  but  nuher  that  the  w^  ree^ves  the  blofi, 
tendon^  which  is  implanwi  hico  it  ^  and.  fiir  d^  si^ 
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■pai)>ofi!9:that  when  thefore^arni  is  to  (Irike,  otthi 
hand  to  grafp,  the  biceps  firft  moves,  and  by  making 
the  fafcia  tenfe,  prepares  the  fore-arm  for  thofe  vio- 
lent actions  which  are  to  cnfue.  Thus,  ic  may  be 
defined  a  web  of  thin  but  ftrong  tendon,  which  covers 
•all  the  mufcles  of  the  fore-arm;  makes  the.furface 
.before  diflfedion  firm  and  fmooth ;  fends  down  par- 
titions, which  are  fixed  into  the  ridges  of  the  radius 
and  ulna,  enabling  thofe  bones  to  give  a  broader  origin 
to  the  mufcles,  eftablifhing  a  ftrong  connedHon  among 
the  feveral  layers,  and  making  the  diffedion  always 
difficult,  and  never  fair  nor  clean. 

The  motions  to  be  performed  by  the  mufcles  which 
•lie  upon  the  fore-arm  are  thefe  three ;.  to  roll  the  hand } 
-CD  bend  the  wrift ;  to  bend  the  fingers. 

I.  The  turning  of  the  hand,  which  is  performed  by 
-rolling  the  radius  on  the  ulna,  is  named  pronation  and 
fupination.  "When  we  turn  the  palm  down,  it  is  faid 
to  be  prone ;  when  we  turn  the  palm  upwards,  it  is 
fupine.  This  is  pronation  and  fupination.  The  muf« 
cles  which  perform  thefe  motions  are  the  pronators 
and  the  supinators  ;  and  the  motion  itfelf  is  beft  ex* 
emplified  in  the  turning  of  a  key  in  a  lock,  or  in  the 
guards  of  fencing,  which  are  formed  by  a  continual 
play  of  the  radius  upon  the  ulna,  carrying  the  wrift 
round  in  circles. 

-  2.  The  wrift  is  called  the  car  pus,  and  therefore  thofe 
mufcles  which  ferve  for  bending  dr  extending  the  wrift 
ar^  the  flexors  and  extensors  of  the  carpus. 

3*  The  bending  and  extending  of  the  fingers  cannot 
be  miftaken  ;  and  therefore  the  flexors  and  extenfors 
of  the  fingers  need  not  be  explained.. 

Thefe 
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.  Thefe  mufcles  -are  denominated  *  frorh  theH*  :ufei 
chiefly ;  but  if  two  mufcles  perform  one  motion;  they 
nay  be  diflinguiflied  by  feme  accident  of  their  fituation 
yt  fiorm.  And  thus,  if  there  be  two  benders  of  the 
fingers,  one  above  the  other,  they  are  named  Fi»£Zoa 
iaBi.iMis,  and  fjlexor  profundus,  i.  e.  the  deep  and 
Ehe  fuperficial  flexors.  If  there  be  two  flexors  of  the 
larpus,  one  is  named  flexor  RApiALiscARPiy  by  its 
running  along  the  radius  ;  the  other  flexor  ulnaris 
CARPI,  from  paflTmg  along  in  the  courfe  of  the  uhia. 
And  if  there  be  -two  pronators,  one  may  be  diflinguiflied 
u  the  PRONATOR  TERES,  from  its  round  fliape,  the 
sther  as  the  pronator  quadratus,  from  its  fquare 
Form.  And  this,  I  truft,  will  fcrve  as  a  key  to  what  is 
Foond  to  be  a  fource  of  inextricable  confufion. 
.  It  will  be  eafy  to  make  the  origins  and  inferUons  of 
thefe  mufcles.  ftill  more  fimple  than  their  names ;  for 
ill  the  mufcles  arife  from  two  points,  and  have  but 
two  ufes.  This  aflertion  fliall  be  afterwards  qualified, 
trith  a  few  exceptions ;  but  at  prefent  ic  fhall  f^and 
For  the  rule  of  our  demonflration  ;  for  all  the  mufcles 
irife  from  two  points,  the  external  and  the  internal 
:ondyle. 

.  The  internal  condyle  is  the  longer  one,  and  gives  mofl 
power ;  more  power  is  required  for  bending,  grafping, 
ind  turning  the  hand  ;  therefore  all  the  mufcles  which 
bend  the  hand,  all  the  mufcles  which  bend  the  fingers, 
and  the  pronator,  or  that  which  turns  the  palm  down- 
wards, arife  from  the  internal  condyle. 

The  external  condyle  is  fhorter ;  it  gives  lefs  power  ; 
there  is  little  refiflance  to  the  opening  of  the  hand,  and 

• 

little  power  is  required  in  extending  the  fiogeri ;  and 
,  •       .  .  :.  .  -.  ....  jj- 

t4 
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featt  die  mdcles  which  extend  the  wnft  or  the  fiflgerti 
or  roll  the  hand  outwardt  to  tun  it  iiipiae»  arife  from 
the  ejtemal  condyle. 

So  that  when  we  hear  a  pronator  or  a  flexor  namti^ 
#e  know  that  the  origin  muft  be  the  internal  condjlet 
and  the  infertion  is  expreffed  by  the  name :  thus  a  pnN 
aator  radii  is  a  turner  of  the  radiosi  and  goes  to  the 
radius  }  a  flexor  carpi  goes  to  the  wrift;  a  flexor  digi- 
torum  goes  to  the  fingers ;  and  a  ftexor  pollicis  goes 
so  die  thumb :  All  the  flexors9  and  all  the  pronaton, 
iflbe  from  that  point  as  from  a  centre;  Aiid»  agaiii» 
iHien  a  fupinator  or  aa  extenfor  is  named^.  we  know 
where  to  look  for  it ;  for  they  alfo  go  out  from  one 
eoflUBon  point9  the  external  condyle ;  and  die  iupi« 
nator  radii  goes  to  the  radius ;  the  extenfor  carpi  goes 
to  the  wrift ;  the  extenfor  pollicis  goes  to  the  thumib; 
and  the  extenfor  indids  to  the  fore-finger. 

FLEXORS* 

The  MUSCLES  clofing  and  bending  the  hand  arife 
from  the  internal  condyle.    They  are. 
The  PRONATOR  TERES  RADII,  tumiug  the  radius. 

PaLMARIS  LOMGUS,  ^ 

Flexor  carpi  radialis,> bending  the  wrift 

■  ■■   ULKARISy  3 


■  DioiTORUM  suBLiMis,  ^  bendmg  the 
"  '    ■      PROFUNDUS,  >  fingers  and 

■  LONGUS  POLLICIS,         3  thumb. 
And,  laftly,  there  is  the  pronator  qjtadratits, 

which  is  the  fingle  mufcle  out  of  that  fcheme  which  I 

have  propofed }  lying  flat  upon  the  intcrofleous  mem<* 

bcane  near  the  wrift. 

tXIZIL 
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LXXXIL  The  pronator  teres  radii  is  of  the 
outermoft  layer  of  mufclcs,  is  fmall  and  round ;  named 
pronator  from  its  office  of  turning  the  radius,  and 
teres  from  its  Ihape,  or  rather  to  diftinguifh  it  from 
the  pronator  quadratus,  which  is  a  (hort  fquare  muf- 
cle  which  lies  deep  again,  being  laid  flat  upon  the 
naked  bones. 

The  pronator  teres  arifes  chiefly  from  the  internal 
tubercle  of  the  humerus,  at  its  lower  and  fore  part : 
it  has  a  fecond  origin  from  the  coronoid  proccfs  of 
the  ulna.  Thefe  form  two  portions,  betwixt  which 
pafles  the  radial  nerve.  The  mufcle  thus  formed 
is  conical ;  is  gradually  fmaller  from  above  down* 
wards ;  is  chiefly  flefliy,  but  is  alfo  a  little  tendinous, 
both  at  its  origin  and  at  its  infertion ;  and  ftrctches 
obliquely  acrofs  the  fore-arm,  pafEng  over  the  other 
mufdes  to  be  inferred  in  the  outer  ridge  of  the  radius, 
about  the  middle  of  its  length. 

Its  ufe  is  to  turn  the  hand  downwards,  by  turning 
the  radius;  and  it  will  alfo,  in  flrong  adions,  be 
brought  to  bend  the  fore-arm  on  the  arm ;  or  the  re- 
verfe,  when  the  fore-arm  is  fixed,  and  we  are  to  raife 
the  trunk  by  holding  with  che  hands. 

LXXXIII.  The  palmaris  longus  is  a  long  thia 
mufcle,  which,  although  it  feems  to  have  another  ufe 
in  its  e:^pannon  into  the  aponeurofis ;  yet  is  truly,  ^y 
its  infertion  into  the  annular  ligament  of  the  wrilt^  a 
flexor  of  the  wriit,  and,  in  fome  degree,  a  pronator  of 
the  radius. 

It  ariles  from  the  internal  condyle  of  the  os  humeri^ 
and  is  the  firfl  of  five  mufcles  which  have  one  common 
tendon,  and  which  go  out,  like  radii^  from  one  com- 
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mon  centre ;  viz.  the  palmaris,  the  flexor  radialls, 
the  flexor  u^naris,  the  flexor  digitorum  fublimis,  the 
flex')rdig5toruni  profanJus. 

The  pahiiaris  longus  arifes  from  the  inner  condyle 
of  the  OS  humeri,  and  alfo  from  the  intermufcuiar 
tendon,  which  joins  it  with  the  flexor  radialis  and 
flexor  digitorum  fublimis,  and  from  the  internal  fur* 
face  of  the  common  ftieath.  Its  flefliy  belly  is  but 
two  inches  and  a  l.alf  or  three  inches  in  length  ;  and 
Its  long  flender  tendon  defcends  along  the  middle  of 
the  fore-arm  to  be  infcrted  into  the  fore  part  of  the 
annular  ligament  of  the  wrift,  juft  under  the  root  of 
fhe  thumb.  This  tendon  feems  to  give  rife  to  the 
very  ftrong  thick  aponeurofis'of  the  palm  of  the  hand 
(under  which  all  the  mufcles  of  the  hand  run,  and 
which  conceals  the  arch  of  blood  veflels,  and  proteds 
them),  thence  the  mufcle  has  its  name.  But  it  is  a 
very  common  miftake  to  think,  that  becaufe  tendons 
are  fixed  to  the  ftieaths,  the  (heaths  are  only  produc* 
tions  of  the  tendons ;  whereas  the  flieaths  do  truly 
arife  from  bones.  The  fafcia,  which  the  deltoides  is 
ihou<rht  to  form,  arifes  from  the  acromion  and  cla- 
viclc ;  and  the  fafcia,  which  the  biceps  is  thought  to 
produce,  arifes  from  the  condyles  of  the  humerus; 
and  that  great  flieath  of  tendon  which  is  made  tenfe 
by  the  mufculus  fafcialis  of  the  thigh,  does  not  arife 
from  that  mufcle,  but  comes  down  from  the  fpine  oi 
the  ilium,  ftrengthened  by  expanfions  from  the  ob- 
lique muicles  of  the  abdomen.  In  the  prefent  in- 
fta  icr,  we  have  the  clearcft  proof  of  fafcia  being  de- 
rived trom  fome  other  fource  than  the  tendons  ;  for 
fcmetimcs  the  palmaris  mufcle  is  awanting,  when  ftill 

3  '  the 
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the  tendinous  expanfion  is  found,  and  fome  pretend  to 
f^y  that  the  expanfion  is  awanting  vfhen  the  mufcle  is 
found.  The  aponeurofis,  which  covers  the  palm,  is 
like  the  palm  itfelf,  of  a  triangular  figure;  it  begins 
from  the  finall  tendon  of  the  palmaris  longus,  and 
gradually  expands,  covering  the  palm  down  to  the 
fmall  ends  of  the  metacarpal  bones.  lits  fibres  ex« 
paqd  in  form  of  rays ;  and  towards  the  end  there  are 
<;rofs  bands  which  hold  them  together  and  maka 
them  ftronger ;  but  it  does  not  cover  the  two  outer 
metacarpal  bones  (the  metacarpal  of  the  fore-finger 
or  of  the  little  finger),  or  it  only  covers  them  with  a 
very  thin  expanfion. 

Now  this  palmar  expanfion  alfo  fends  down  perpen- 
dicular divifions^  which  take  hold  on  the  edges  of  the 
metacarpal  bones :  and  thus  there  being  a  perpendi- 
cular divifion  to  eslch  edge  of  each  metacarpal  bonep 
there  are  eight  in  alU  which  form  canals  for  the  ten- 
dons of  the  fingers,  and  for  the  lumbricales  mufcles. 

LXXXIV.  The  palmaris  br£vis  is  a  thin  flat 
cutaneous  mufcle,  which  arifes  properly  from  the  edge 
of  the  palmar  aponeurofis,  near  to  the  ligament  of  the 
wrift  i  whence  it  flretches  acrofs  the  hand  in  thin  faf- 
ciculi  of  fibres,  which  are  at  lad  inferted  into  the  me- 
tacarpal bone,  on  which  the  litile  finger  flands,  and 
into  the  fkin  and  fat  on  the  edge  of  the  palm.  This 
if  the  palmaris  cutaneus  of  fome  authors,  for  which 
i¥e  can  find  no  ufe  except  it  were  that  of  drawing  in 
the  fkin  of  the  hand,  and  perhaps  making  the  palmar 

panfion  tenfe. 

LXXXV.    The  flexor  carpi  radialis  is  a  lon^r 
mufcle  aiifing  from  the  inner  condyle,  flretching 

S  2  along 
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along  the  middle  of  the  forearm  fometrhat  in  the 
courfe  of  the  radius,  and  is  one  of  the  five  mufeles  which 
rife  by  one  common  tendon,  and  which  are,  for  feme 
length,  tied  together. 

It  sirifes  tendinous  from  the  inner  condyle }  the  ten- 
don very  (hort  and  thick.  This  tendon,  at  its  origin, 
is  fplit  into  many  (feven)  heads,  which  are  interlaced 
with  the  heads  of  the  fublimis,  profundus,  palmarit, 
&c. ;  confequently  this  mufcle  not  only  arifes  from  the 
internal  condyle,  but  alfo  from  the  intermufcular  par- 
titions (as  from  that  betwixt  it  and  the  fublimis):  it 
forms  a  long  tendon,  which,  becoming  at  iaft  very 
fmall  and  round,  runs  under  the  annular  ligament:  it 
runs  in  a  gutter  peculiar  to  iifelf ;  but  in  this  canal  it 
is  moveable,  not  fixed  :  it  then  expands  a  very  little, 
and  is  infertcd  into  the  metacarpal  bone  of  the  fore- 
finger, alfo  touching  that  which  fupports  the  thumb. 

Its  ufe  is  chiefly  to  bend  the  wrift  upon  the  radius. 
But  when  we  confider  its  oblique  diredion,  it  will 
alfo  be  very  evident  that  it  muft  have  fome  efFeft  in 
pronation ;  and  this,  like  many  of  the  mufcles  of  the 
fore-arm,  although  defigned  for  a  different  purpofe, 
will  alfo  have  fome  effeft  in  bending  the  fore-arm  at 
the  elbow-joint. 

I.XXXVI.  The  fle:;or  carpi  ulnaris  is  a  long 
mufcle,  much  like  the  former;  but  as  its  courfe  is 
along  the  radius  or  upper  edge  of  the  fore-arm,  this 
runs  along  the  ulna  or  lower  edge. 

It  comes  off  tendinous  from  the  inner  condyle  of 
the  OS  humeri,  by  the  common  tendon  of  all  the  mufr 
cics:  It  has  alfo,  like  the  pronator  teres,  a  fecond 
head  (viz.  from  the  olecranon  procefs  of  the  uloa), 

which 
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which  arifes  flefhy;  and  as  the  radial  nerve  paffes 
betwixt  the  heads  of  the  pronator  teres,   the   ulnar 
nerve  perforates  this  mufcle  betwixt  its  heads.     The 
flexor  ulnaris  paffes  all  along  the  flat  fide  of  the  ulna, 
betwixt  the  edge  of  the  fublimis  and  the. ridge  of  the 
bone :  and  here  it  has  a  third  origin  of  oblique  fibres, 
whidi  come  from  the  edge  of  the  ulna  two-thirds  of 
its  length.     Its  tendon  begins  early  on  its  upper  part, 
by  which  it  has  fomewhat  the  form  of  a  penniform 
mufcle.     It  has  flill  a  fourth  origin  from  the  inter* 
Diufcular  partition,  which  (lands  betwixt  it  and  the 
fublimis  flexor ;  and  is  alfo  attached  to  the  internal 
furface  of  the  common  fafcia  of  the  arm.     Its  long 
tendon  in  at  laft  inferted  into  the  os  pififorme  at  its 
fore  part,  where  it  fends  off*  a  thin  tendinous  expan- 
fion  to  cover  and  ftrengt hen  the  annular  ligament  ; 
and  alfo  a  thin  expanfion  towards  the  iide  of  the  little 
finger  to  cover  its  mufcles. 

This  is  to  balance  the  flexor  radialis:  a£ling  together, 
they  bend  the  wrift  with  great  ftrength ;  and  when 
this  ads  alone,  it  pulls  the  edge  of  the  hand  fidewife. 

LXXXVIL  The  flexor  digitorum  sublimis,  is 
named  sublimis  from  being  the  more  fuperBcial  of  the 
two  mufcles ;  pkrforatus,  from  its  tendon  being  per- 
forated by  the  tendon  of  that  which  lies  immediately 
below.  It  lies  betwixt  the  palmaris  longus  and  flexor 
ulnaris.  It  is  a  large  flefhy  mufcle ;  and  not  only  its 
tendons,  but  its  belly  alfo,  is  divided  into^four  fafciculi, 
correfponding  with  the  fingers  which  it  is  to  ferve. 

It  arifes  from  the  internal  condyle,  along  with  the 
other  four  mufcles ;  from  the  ligament  of  the  elbow 
joint  J  from  the  coronoid  proems  of  the  ulna ;  and 
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the  fublimis,  a  little  below  the  fecond  joint  of  the  fid- 
gets. At  this  place  the  perforating  tendons  are  fmallet 
and  rounder  for  their  eafy  paffage ;  and  after  paffing 
they  again  expand  and  become  flaf.  They  alfo  above 
this  appear  themfelves  fplit  in  the  middle,  without 
any  evident  purpofe ;  they  pafs  the  fecond  phalanx,  and 
are  fixed  into  the  root  of  the  third.  And  every  thing 
that  is  faid  of  the  ufe  of  the  fublimis  may  be  applied 
to  this,  only  that  its  tendons  go  to  the  furtheft  joint. 

LXXXIX.  LuMBRiCALEs. — I  (hall,  here  defcribe, 
as  a  natural  appendage  of  the  profundus,  the  jlumbrf- 
CALES  mufcles,  which  are* four  fmall  and  round  muf- 
cles,  refembling  the  earth-worm  in  form  and-  fize ; 
whence  they  have  their  name.  They  arife  in  the  palm 
of  the  hand,  from  the  tendons  of  the  profundus,  and 
are  therefore  under  the  fublimis,  and  under  the  palmar 
aponeurofis.  They  are  fmall  mufcles,  with  long  and 
very  delicate  tendons.  Their  flefliy  bellies  are  about 
the  length  of  the  metacarpal  bones,  and  their  fmall 
tendons  ftretch  over  two  joints,  to  reach  the  middle 
of  the  fecond  phalanx.  The  firfl  lumbricalis  is  larger 
than  the  fecond,  and  the  two  firfl  larger  than  the  two 
laft. 

The  fiifl  arifes  from  the  fide  of  the  tendon  of  the 
fore-fingers,  \vl)ich  is  next  to  the  radius ;  the  others 
arifc  in  the  forks  of  the  tendons ;  and  though  they 
rife  more  from  that  tendon  which  is  next  the  ulna, 
yet  they  have  attachments  to  both.  Their  tendons 
begih  below  the  firll  joint  of  each  finger;  they  run 
very  {lender  along  the  firfl  phalanx,  and  they  gradual- 
ly  wind  around  the  bone ;  fo  that  though  the  mufcles 
aie  in  the  palm  of  the  hand,  the  tendons  arc  implant- 
ed 
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ed  in  the  back  parts  of  the  fingers ;  and  their  final 
conne£lion  is  not  with  the  bending  tendons  of  the 
rublimts  and  profundus,  but  with  tendons  of  the  ex« 
tenfor  digitorum,  and  with  the  tendons  of  the  exter- 

■ 

aal  interofTei  mufcles,  and  with  which  they  are  united 
by  tendinous  threads. 

Hence  their  ufe  is  very  evident :  they  bend  the 
Srft  joint,  and  extend  the  fecond ;  they  perform  aher- 
nately  either  office :  when  the  excenfors  ad,  they  af« 
fift  them  by  extending  the  fecond  phalanx  or  joint  t 
g^hen  the  flexors  a6l,  and  keep  the  firft  and  fecond 
joint  bended,  the  extending  effeft  of  thefe  fmaller 
nufcles  is  prevented,  and  all  their  contraflion  mud 
>e  direded  fo  as  to  afFed  the  firft  joint  only,  which 
they  then  bend. 

They  arc  chiefly  ufeful  in  performing  the  quick 
hort  motions,  and  fo  they  are  named  by  Cowper  the 
nufculi  fididnales,  as  chiefly  ufeful  in  playing  upon 
nufical  inftruments. 

XC.  The  FLEXOR  L0NGU8  POLLicis  is  placed  by  the 
fide  of  the  fublimis  or  perforatus,  and  lies  under  the 
:xtenfor,  or  rather  extenfores  carpi.  It  runs  along  the 
inner  fide  of  the  radius,  whence  chiefly  it  arifes. 

Its  origin  is  from  all  the  internal  face  of  the  radius 
lownwards }  from  the  place  where  the  biceps  is  in- 
ferted,  and  from  the  interofleous  ligament,  all  the 
length  down  to  the  origin  of  the  pronator  quadratus 
nor  does  it  even  (lop  here ;  for  the  tendon  continues 
to  receive  flefliy  flips  all  the  way  down  to  the  entry, 
under  the  ligament  of  the  wrift.  It  has  often  alfo 
mother  head  which  arifes  from  the  condyle  of  the 
bumerus  and  the  fore  part  of  the  ulna ;  which  head 

is 
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18  tendinous,  and  joins  near  the  top  of  that  origia 
which  comes  from  the  radius. 

It  becomes  tendinous  very  higb^  i.  e.  above  the 
middle  of  the  arm ;  and  its  fmall  tendon  paflfes  under 
the  annular  ligament,  glides  in  the  hollow  of  the  os 
metacarpi  pollicis,  and  feparates  the  (hort  flexor  into 
two  heads ;  pafTes  betwixt  the  two  fefamoid  bones  in 
the  firfl  joint  of  the  thumb,  and  running  in  the  tendi* 
nous  (heath,  it  reaches  at  laic  the  end  of  the  fartheft 
bone,  to  be  inferted  into  the  very  point  of  it. 

There  is  foraetimes  fenc  off  from  the  lower  part  of  ^ 
the  mufcle  a  fmall  flefhy  flip,  which  joins  its  tendon  to 
the  indicator  tendon  of  the  fublimis. 

Its  ufes,  we  conjecture,  are  exactly  as  of  thofe  of  the 
other  flexors,  to  bend  the  lafl:  phalanx  on  the  firft,  the 
firft  on  the  metacarpal' bones,  and  occafionally  the 
wrifl  upon  the  radius  and  ulna. 

XCI.  The  PRONATOR  QUADRATus,  fo  named  from 
its  fliape  and  form,  is  one  of  the  mofl:  fimple  in  its  ac* 
tion,  fince  it  ferves  but  one  dire£t  purpofe,  viz.  turn- 
ing the  radius  upon  the  ulna. 

It  lies  flat  upon  the  interofleous  ligament,  upon  the 
fore  part  of  the  arm,  about  two  inches  above  the  wrlft ; 
it  is  nearly  fquare,  and  is  about  three  inches  in  length 
and  breadth.  Its  fibres  go  obliquely  acrofs,  betwixt 
the  radius  and  ulna.  It  arifes  from  the  6dge  of  the 
ulna,  adheres  to  the  interofleus  ligament,  and  goes 
to  be  implanted  into  the  edge  of  the  radius.  It  turns 
the  radius  upon  the  ulna  ;  and  this  mufcle,  and  in  fome 
degree  alfo  the  flexor  polHcis,  are  the  only  mufcles 
which  do  not  come  fairly  under  that  arrangement  by 

which 
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«rhtch  I  have  endeavoured  to  explain  the  mufcles  of 
the  fore-arm. 

EXTENSORS. 

The  mufcles  which  lie  upon  the  outer  fide  of  the 
fore-arm,  the  fupinators  and  the  extenfors  of  the  fin- 
gers and  wrift,  all  arife  from  one  point,  the  external 
condyle  of  the  humerus,  and  are  all  delivered  in  this 
lift : 

The  EXTENSOR  CARPI  RADIALIS  LONGIOR,  1 

Tu  -.  ( all  extend 

The  EXTENSOR  CARPI  RADIALIS  BREVIOR,  >  ,  ._ 

mu  I  the  wnft. 

The  EXTENSOR  CARPI  ULNAR  IS,  J 

The  SUPINATOR  LONGUs, — tums  the  palm  upwards. 
The  EXTENSOR  COMMUNIS  DiGiTviRUM, — exteuds  all 
the  fingers,  and  unfolds  the  hand. 

The  EXTENSOR  PRIMI INTERNODII  POL- 


LICIS, 


extend 


The  EXTENSOR  SECUNDI  INTERNODII  J  the  fcveral 


POLLICIS 


! !-: 


9 


joints  of  the 
thumb. 


The    EXTENSOR     TERTII     INTERNODII 
POLLICIS,  J 

The  EXTENSOR  PRIMI  DiciTi,  vcl  INDICATOR, — ex- 
tends the  fore-finger. 

The  EXTENSOR  MINIMI  DIGITI,   Vcl  AURICULARIS, — 

extends  the  little  finger. 

All  thefe  mufcles  arife  from  one  point,  the  external 
condyle.  They  all  roll  the  radius  outwards,  or  extend 
the  wrift,  or  extend  the  fingers.  As  the  mufcles  which 
bend  need  more  fibres  and  greater  ftrcngth,  they 
arife  from  the  internal  condyle,  which  is  the  larger ; 
they  lie  in  a  deep  hollow,  for  the  bones  of  the  fore- 
arm bend  to  conceal  them,  and  they  form  a  very  thick 

flelliy 
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flcfhy  cufliion ;  but  the  extenfors  requiring  lefs  power, 
arife  from  the  fhorter  procefs  of  the  outer  condyle, 
are  on  the  convex  fide  of  the  arm,  and  are  thin,  hav- 
ing few  fibres :  for  though  there  is  a  large  mala  of 
fiefh  on  (he  inner  fide  of  the' arm,  forming  two  big 
^ef  org,  there  is  only  a  thin  layer  on  the  outer  fide  of 
the  arm,  forming  one  flat  and  weak  extenfor. 

XCIL  Supinator  radii  longus.  This  mufde 
forms  the  very  edge  of  the  fore-arm :  It  arifes  by 
many  fliort  tendinous  fibres  from  the  ridge  of  the  hu- 

* 

merus,  above  the  external  condyle,  which  origin  is 
fully  two  inches  in  length  above  the  condyle.  It  alfp 
arifes  from  the  inter-mufcular  membrane  i,  and,  as  it 
ftands  on  the  very  edge  of  the  fore-arm,  it  runs  bc» 
tvvixt  the  flexor  and  extenfor  radialis.  It  becomes 
thicker  as  it  pafles  the  elbow-joinr,  and  there  givig  a 
very  peculiar  form  to  the  arm  :  It  then  becomes  fmall- 
er,  and  forms  a  flat  tendon,  which  is  quite  naked  of 
flefli  from  the  middle  of  the  radius,  or  a  little  below, 
down  to  the  wrift.  This  tendon  bf^comcs  gradually 
fmaller  till  it  reaches  the  wiift,  where,  expanding  a 
little,  itisinferted  into  the  radius,  jufl  in  th;;  tuber  of 
its  lower  head. 

Its  ufe  is  perhaps  chiefly  as  a  fupinator,  but  it  is 
placed  jufl  upon  the  edge  of  the  arm  :  it  ftands  as  a 
fort  of  intermedium  betwixt  the  two  fets  of  inufcles; 
ir  is  fixed  indeed  rather  upon  the  internal  furface  of 
the  rarlius ;  but  yet  when  the  fupination  is  complete, 
when  the  hand  is  rolled  very  much  outward,  it  will 
become  a  pronator. 

It  is  all  at  once  fupinator  and  pronator,  and,  for  a 
moft  evident  reafon,  a  flexor  alfo  of  the  fore-arm ;  fincc 

its 
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lis  origin  is  at  lead  two  inches  up  the  humerus^  above 
the  joint  of  the  elbow. 

XCIIL  The   EXTENSOR   carpi   RADIALIS  L9NGIOR 

has  the  additional  name  of  longior  or  primus,  to  diftin- 
guifh  it  from  the  next.  It  is  almoft  entirely  covered 
with  the  lad  mufcle,  the  fupinator. 

It  arifes  from  the  ridge  of  the  humerus  above  the 
external  condyle,  and  juft  under  the  origin  of  the  fu- 
pinator ;  it  defcends  all  along  the  back  of  the  radius, 
and  after  having  become  a  thick  flefliy  belly,  it  dege- 
nerates a  little  lower  than  the  middle  of  the  radius 
into  a  thin  flat  tendon,  which  becomes  flender  and 
fmall  as  it  defcends  ;  and  turning  a  little  more  towards 
the  back  of  the  radius,  it  then  pafles  over  the  wrift, 
and  goes  along  with  the  tendon  of  the  extenfor  brevior, 
under  the  annular  ligament,  paffing  in  a  groove  of  the 
radius ;  at  lad  it  is  inferted  into  the  root  of  the  me* 
tacarpal  bone  of  the  fore-finger,  in  that  edge  next  the 

thumb. 

It  is  chiefly  an  extenfor  of  the  wrift  :  in  pronation,  it 
pulls  the  wriil  direflly  backwards ;  in  fupination,  it 
moves  the  hand  fidewife.  It  is  alfo  a  pronator  when 
the  hand  is  turned  back  to  the  greateft  degree ;  and 
from  its  origin,  high  upon  the  flioulder-bone,  it  is  alfo 

« 

a  flexor  of  the  fore-arm. 

XCIV.  Extensor  carpi  radialis  brevior.  This 
mufcle  is  almoft  the  fame  in  defcription,  name,  and 
nfe,  with  the  former.  It  arifes  from  the  external  con- 
dyle ;  and  here  a  common  tendon  for  many  mufcles  is 
formed,  jufl  as  in  the  internal  condyle ;  for  from  this 
point  arife  the  extenfor  brevis,  extenfor  digitorum, 
extenfor  minimi  digiti,  extenfor  carpi  ubiaris. 

The 
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The  extenfor  carpi  radialis  brevior  arifes  from  tbe 
outer  condyle  of  the  humerus,  by  the  common  tea* 
doh ;  it  alfo  arifes  from  the  aponeurofis,  which  lies  be^ 
twixt  the  extenfor  digitorum  and  this  ;  it  grows  a 
pretty  large  flefliy  belly,  and  begins  like  the  laft  to 
be  tendinous  below  the  middle  of  the  radius  ;  fo  that 
this  mufcle  continues  flefhy  lower  than  the  laft  one. 
Its  tendon  is  alfo  much  larger  and  thicker ;  it  runs 
under  the  annular  ligament,  in  the  fame  channel  with 
the  extenfor  longior ;  it  expands  a  little  before  its  in- 
iertion,  which  is  into  the  fore  part  of  the  metacarpal 
bone  of  the  middle  finger,  a  little  towards  that  edge, 
which  is  next  to  the  radius  :  Some  little  fibres  pals 
from  this  tendon  to  the  metacarpal  bone  of  the  fore* 
finger. 

All  that  was  faid  concerning  the  extenfor  longus 
may  be  faid  of  this;  for  all  the  three  lafl:  mufcles  lie  fo 
ambiguoufly  on  the  edge  of  the  arm,  that  though  they 
are  regularly  fupinators  and  extenfors,  they  becomo 
pronators  and  flexors  in  certain  pofitions  of  the  hand. 

XCV.  Extensor  carpi  ulnaris. — By  the  name 
merely  of  this  mufcle  we  know  its  extent  and  courfe, 
its  origin,  infertion,  and  ufe. 

It  is  one  of  the  mufcles  which  belong  to  the  coin# 
mon  tendon,  -arifing  from  the  external  tubercle  of  the 

« 

OS  humeri :  It  lies  along  the  ulnar  edge  of  the  arm ;  it 
arifes  alfo  from  the  intermufcular  membrane,  which 
feparates  this  from  the  extenfor  digitorum  and  the 
extenfor  digiti  minimi ;  and  chiefly  it  is  attached  ta 
the  internal  furface  of  the  common  flieath.  It  arifes 
alfo  from  the  face  and  edge  of  the  ulna  the  whole  way 
down ;  its  tendon  begins  in  the  middle  of  its  length, 

and 
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and  is  accompanied  all  down  to  the  wrift  with  fea- 
ther-like flefhy  fibres. 

It  is  fixed  into  the  outfide  of  the  lower  head  of  the 
metacarpal  bone  of  the  little  finger. 

Its  ufe  is  to  extend  the  carpus.  And  it  may  be  now 
obferved,  that  when  the  two  cxtenfors  of  the  wri^,  the 
radialis  and  ulnaris,  a£i,  the  hand  is  bent  diredlly  back- 
wards ;  that  when  the  flexor  radialis  and  extenfor  ra- 
dialis aft  together,  they  bend  the  thumb  towards  the 
radius  ;  and  that  when  the  flexor  ulnaris  and  extenfor 
ulnaris  aft,  they  bend  the  little-finger  towards  the  ulna, 
as  in  cutting  with  the  edge  of  the  hand  :  thus  a 
circle  may  be  defcribed  by  afting.  with  thofe  in  fuc* 
ceflion. 

XCVI.  Extensor  digitorum  communis. — This 
mufcle  correfponds  with  the  fublimis  and  profundus, 
and  antagonifes  them,  and  rerembles  them  in  fliape  as 
in  ufe.  It  covers  the  middle  of  the  fore-arm  at  its 
back,  and  lies  betwixt  the  extenfor  radialis  fecundus 
and  the  extenfor  minimi  digiti. 

Its  origin  is  chiefly  from  the  outer  condyle,  by  a  ten- 
don common  to  it,  with  the  extenfor  carpi  brevior, 
and  alfo  from  the  intermufcular  membrane,  which  fc- 
parates  it  on  one  fide  from  the  extenfor  minimi  digiti, 
and  on  the  other  from  the  extenfor  carpi  brevis,  and 
alfo  from  the  back  part  of  the  common  fheath.  It 
grows  very  flefhy  and  thick  as  it  defcends,  and  about 
the  middle  of  the  fore-arm  it  divides  itfelf  into  three 
flips  of  very  equal  fize.  But  though  the  tendons  be- 
gin fo  high,  they  continue,  like  thofe  of  the  flexors,  to 
receive  flefhy  penniform  fibres  all  down,  almofl  to  the 

annu-ar 
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annular  ligament.  Thefe  tendons  are  tied  together 
by  a  loofe  web  of  fibres ;  and  being  gathered  together, 
they  pa£s  under  the  ligament  in  one  common  and  ap- 
propriated channel.  Having  paflfed  this  ligament^  they 
diverge  and  grow  flat  and  large }  and  they  all  have 
the  appearance  of  being  fpUt  by  a  perpendicular  line. 
They  are  quite  different  from  the  flexor  tendons  in 
this,  that  they  are  all  tied  to  each  other  by  crofs  bands ; 
for  a  little  above  the  Jcnuckles^  or  firft  joint  of  the  fin* 
gers,  all  the  tendons  are  joined  on  the  back  of  the  hand 
by  flips  from  the  little-finger  to  the  ring,  from  the  ring 
to  the  mid-finger,  and  from  that  to  the  fore*fingen  So 
that  it  feems  to  be  one  ligament  running  quite  acrofs 
the  back  of  the  hand.  It  would  be  foolifh  to  defcribe 
them  more  minutely  ;  for  the  crofs  bands  change  their 
places,  and  vary  in  every  fubjed^  and  in  fome  they  are 
not  found. 

After  this  the  tendons  pafs  over  the  heads  of  the 
metacarpal  bones,  along  the  firfl  phalanx  of  the  fin- 
gers ;  and  being  there  joined  by  the  teadons  of  the 
interoflci  and  lumbricales,  they  altogether  form  a 
ftrong  tendinous  (heath,  which  furrounds  the  back  of 
the  fingers. 

Now,  it  is  to  be  remembered,  that  this  mufcle  ferves 
only  for  the  fore,  middle,  and  ring  fingers  :  That  if  it 
moves  the  little  finger,  it  is  only  by  a  fmall  flip  of  ten- 
dinous fibres,  which  it  ofcen  gives  off  at  the  general 
divergence,  but  fometimes  not;  fometimes  it  gives  one 
flip,  fometimes  two,  often  none  at  all.  And  fo  the 
little-finger  has  its  proper  extenfor  quite  diftinft  from 
this. 

The 


MUSCLES  OF  THJB  ARM,   &C.  ^J^ 

The  ule  of  this  mufcle  is  to  extend  all  the  fingers ; 
and  when  they  are  fixed,  it  will  ailift  the  extenfors  of 
the  wrift,  as  in  (triking  backwards  with  the  knuckles* 
And  fince  there  is  but  one  extenfor  mufcle,  the  crofs 
tendons  are  a  provifion  againO:  the  bad  confequence3 
of  any  fingle  tendon  being  cut  acrofs. 

XCVII.  The  EXTENSOR  MINIMI  DiGiTi,  named  alio 
AVitiCfJi.^Ri«  £rom  its  turning  up  the  little  finger^  as  in 
picking  the  ear,  fliould  really  be  defcribed  with  ift^ 
la(l  mi^cle*  If  we  fee  the  origin,  courle,  and  uFe  of 
tjhis  (mufcle  ^eza£Uy  the  lame  with  the  common  exten- 
ibr,  why  ihould  we  not  reckon  it  as  a  ilip  of  the  coxa* 
nKUi  eicten(br,  appropriated  to  the  little  finger  ? 

Its  origin  is  fro^i  the  outjer  condyle,  along  with  the 
otb<r  tendons.    It  alfo  adheres  fo  clofely  both  to  the 
lend^lous  p^itions,  and  to  the  internal  furface  qf  the 
cominon  fafcia,  that  it  is  not  eafily  feparaced  in  direc- 
tion.    It  begins  fmall,  with  a  conical  kind  of  head  ; 
it  gradually  increafes  In  fize ;  it  is  pretty  thick  nes^r 
the  wrift  $  it  adheres  all  along  to  the  common  exten- 
ibr^  of  the  fingers ;  it  begins  to  be  tendinous  about  an 
inch  above  the  head  of  the  ulna ;  it  continues  to  re- 
ceive fleihy  fibres  down  to  the  annular  ligament ;  an4 
it  pafles  under  the  annular  ligament  in  a  channel  pe- 
culiar to  itfelf,  which  is  indeed  the  bed  reafon  for 
inaking  this  a  diftinft  mufcle. 

This  channel  has  a  very  oblique  dircdUop  ;  and  the 
tendon,  like  all  the  others,  expands  greatly  inefc^ping 
from  the  Ug^ment  of  the  wrift.  It  is  conneded  with 
the  ot|ier  tendops  in  the  manner  I  have  defcribed. 
Clofe  to  the  wrift,  it  is  conneded  with  the. tendon  of 
thfe  ring-finger,  by  a  flip  which  comes  from  it ;  and  at 

Vol.  I.  T  the 
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the  knuckle,  and  below  it,  it  is  again  conneQed  with  the 
tendons  both  of  the  ring-finger  and  of  all  the  others 
by  the  crofs  bands  or  expanfions. 

Whaterer  has  been  faid  of  the  ufe  of  the  laft  mufcle 
is  to  be  underflood  of  this ;  as  its  extending  its  proper 
finger,  ailifting  the  others  by  its  communicating  band, 
and  in  its  extending  the  wrift  when  the  fid  is  clenched. 
Its  infertion  is  into  the  back  of  the  fecond  joint  of  the 
little*finger,  along  with  the  interoflaei  and  lumbricales. 
Its  tendon  has  alfo  a  fmall  flit ;  for  the  head  of  the 
proper  extenfor  of  the  litde-finger,  and  the  heads  of  the 
common  extenfors  of  the.  others,  are  inferted  into  the 
top  of  the  fecond  phalanx,  ju(t  under  the  firft  joint. 
They  fend  off  at  the  fides  tendinous  flips,  which,  paf- 
ling  along  the  edges  of  the  bones,  do,  in  conjundion 
with  the  tendons  of  the  interoifaei  and  lumbricales, 
form  a  fpHt  tendon,  which  meets  by  two  curves  at  the 
foot  of  the  laft  bone  of  the  fingers  to  move  the  laft 
joint. 

XCVIII.  The  EXTENSOR  PRIMUS  POLLiGis,  IS  the 
fliorteft  of  the  three  extenfors  of  the  thumb.  It  is 
named  by  Albinus  and  others  abductor  longus  ; 
but  fince  every  mufcle  that  extends  the  thumb  muft 
pull  it  away  from  the  hand,  every  one  of  them  might 
be  with  equal  propriety  named  abduftors. 

The  extenfor  primus  lies  juft  on  the  fore  edge  of  the 
radius,  crofling  it  obliquely. 

It  arifes  about  the  middle  of  the  fore-arm,  from  the 
edge  of  the  ulna,  which  gives  rife  to  the  intero^eous 
membrane  itfelf,  and  alfo  from  the  cgnvex  furface  of 
the  radius. 

The 
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The  iflefliy  belly  commonly  divides  itfelf  into  two  or 
three,  fometimes  four  flefhy  flips,  with  diftind  tendons ; 
which  crofling  the  radius  obliquely,  flip  under  the  ex- 
ternal ligament  of  the  carpus,  and  are  implanted  into 
the  root  of  the  firft  metacarpal  bone,  or  rather  of  the 
firft  phalanx  of  the  thumb,  towards  the  radial  edge; 
fo  that  its  chief  ufe  is  to  extend  the  thumb,  and  to  in>^ 
cline  it  a  little  outwards  towards  the  radius.     It  mud 
alfo,  like  the  extenfors  of  the  fingers^'  be  an  extenfor 
of  the  wrift  :  and  it  evidently  mud,  from  its  oblique 
dire&ion,  aflid  in  fupination. 

XCIX.  The  EXTENSOR  SECUNDUS  POLLieis  islong^ 
er  than  the  firft.  It  is  named  by  Douglas  the  extenfor 
fecundi  internodii  poUicis ;  by  Albinus  the  extenfor 
minor  pollicis* 

This  mufcle  lies  clofeby  the  former.  It  arifes  juft 
below  it,  from  the  fame  edge. of  the  radius,  and  from 
the  fame  furfaceof  the  interofleous  membrane;  it  runs 
along  with  it  in  the  fame  bending  courfe )  and,  in 
fliort,  it  refembles  it  fo  much,  that  Winflow  has  reck- 
oned it  as  part  of  the  fame  mufcle«  ** 

Its  origin  is  from  the  edge  of  the  ulna,  the  interof* 
feous  ligament,  and  the  radius.  Its  fmall  round  ten-" 
don  paffes  fometimes  in  a  peculiar  channel,  fometimes 
with  the  extenfor  primus.  It  goes  over  the  metacar- 
pal bone  of  the  thumb  ;  it  expands  upon  the  bone  of 
the  firft  phalanx ;  and  it  is  inferted  juft  under  the  fe» 
cond  joint. 

It  extends  the  fecond  bone^of  the  thumb  upon  the 
firft ;  it  extends  the  firft  bone  alfo :  and  it  extends  the 
wrift,  and  by  its  oblique  direction,  contributes  to  fu- 
pination; 

T2  C.Ex. 
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C.  Extensor  tertius  pollicis. — This  which 
bends  the  third  joint  is  called  in  common  the  esten- 
for  longus  pollicis.  -^nd  here  is  a  third  mufde, 
which>  in  form,  and  place,  and  fundion,  correfpc^ds 
with  the  two  former  ones. 

Its  origin  is  from  the  ridge  of  the  ulna,  and  from 
the  upper  face  of  the  interoifeous  membrane :  and  it 
is  a  longer  inufcie  than  the  others  ;  for  it  begins  high, 
near  the  top  of  the  ulna,  and  continues  the  whole  way 
down  that  bone,  and  is  very  flefhy  and  thick.     It  i^ 
penniform  all  the  way  down  to  the  ligament  of  the 
wrifl ;  and  its  fmall  tendon  pafles  the  ligament  in  a^ 
peculiar  ring.     This  tendon  appears  fplir,  like  thofe 
the  fingers ;  it  goes  along  the  ulnar  fide  of  the  firl 
bone  of  the  thumb,  reaches  the  fecond,  and  is  im^ 
planted  there  by  a  fmall  flip  of  tendon ;  and  being  ex- 
panded, it  ftill  goes  forward,  to  be  infertedonce  mon 
into  the  third  bone  of  the  thumb  at  its  root. 

Its  ufe  is  evident  after  defcribing  the  others ;  fc 
we  have  only  to  add  another  joint  for  motion.  I: 
moves  the  laft  joint  of  the  thumb,  then  the  fecond_  1 
then  its  metacarpal  bone  upon  the  carpus  ;  and  if  thar^ — ^ 
be  held  firm,  it  will  extend  the  carpus;  and  it  will  -> 
in  its  turn,  contribute  to  fupination,  though  in  a  lef^^ 
degree  than  the  others. 

CI.  Indicator. — The  extensor  indicis  propriui 
has  very  nearly  the  fame  origin,  and  exaftly  the  fami 
courfe  with  the  lafl,  and  lies  by  the  fide  of  it. 

Its  origin  is  from  the  ulna,  by  the  fide  of  the  extern.- 
for  longus  pollicis.  It  has  alfo  fome  little  attachments 
to  the  interofleous  membrane..   It,  like  the  others,  is 

feathered 
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feathered  with  fibres  in  an  oblique  direction  down  to 
the  ligament  of  the  wrift. 

ThiS  mufcle  lies  under  the  extenfor  communis  digi- 
torum ;  its  tendon  pafles  along  with  the  common  ten- 
don,  through  the  annular  ligament ;  and  near  the  top 
of  the  metacarpal  bone,  or  about  the  place  of  the  com- 
mon jun&ions  of  all  thefe  tendons,  this  one  joins  with 
the  indicator  tendon  of  the  common  extenfor. 

Its  ufe  is  to  extend  all  the  three  joints  of  the  fore- 
finger, aififting  the  common  extenfor  to  point  with 
that  finger,  to  a£t  independently  of  the  common  ex- 
tenibr,  and  to  help  to  extend  the  wrift  when,  the  fin- 
gers are  clofed. 

CII.  The  SUPINATOR  BREvis  is  an  internal  mufcle, 
which  fidrms,  with  the  mufcles  of  the  thumb,  of  the 
fore-finger,  and  mid-finger,  a  kind  of  fecond  layer  ; 
and  this  one  lies  concealed,  much  as  the  pronator 
quadratus  does,  on  the  inner  fide  of  the  fore-arm.  It 
is  a  Ihort  mufcle,  but  very  thick  and  fiefliy,  and  of 
great  power. 

It  arifes  from  the  outer  tubercle  of  the  os  humeri, 
and  from  the  edge  of  the  ulna,  and  from  the  interof- 
feous  ligament :  it  is  then  lapped  over  the  radius,  and 
is  inferted  into  its  ridge ;  fo  that  this  fupmator  brevis 
is  very  directly  oppofed  to  the  pronator  teres,  the  in- 
fertion  of  the  two  muCcles  almoit  meeting  on  the  edge 
of  the  radius.  Ic  is  almoft  circumfcribed  to  one  ufe, 
that  of  performing  the  rotation  of  the  radius  outwards; 
but  perhaps  it  may  alfo  have  fome  little  eflfeft  in  ex- 
tending the  ulna  and  in  affiding  the  anconeus. 

T  3  MUSCLES 
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MUSCLES  SEATED  ON  THE  HAND. 

Besides  tbofe  mufcles  which  bend  and  extend  the 
fingers^  there  are  other  fmaller  ones  feated  on  the 
hand  itfelf^  which  are  chiefly  for  affifting  the  former, 
^nd  for  quicker  motions  ;  but  moft  efpecially  for  the 
lateral  motions  of  the  thumb  and  little-finger ;  and 
which  are  therefore  nahied  adductors,  abductors, 
and  FLEXORS,  of  the  little-finger  and  thumb. 

That  they  are  chiefly  ufeful  in  aflifting  and 
ftrengthening  the  larger  mufcles,  is  evident  from  this, 
that  much  power  being  required  for  flexion,  we  find 
many  of  thefe  fmaller  mufcles  added  in  the  palm  of 
the  hand ;  but  as  there  is  little  power  of  extenfioA 
needed,  little  more  than  what  will  merely  balance  the 
power  of  the  flexors,  there  are  no  fmall  mufcles  on  the 
back  of  the  hand,  the  interoffaci  extern!  excepted, 
which  are  chiefly  ufeful  in  fpreading  the  fingers. 

The  fhort  mufcfes  in  the  palm  of  the  hand  are  for 
bending  the  thumb,  the  fore- finger,  and  the  little* 
finger :  and  the  little  finger  and  the  thumb  have  each 
of  them  three  jdiftinfl  mufcles ;  one  to  pulkthe  thumb 
^way  from  the  hand,  one  to  bend  it,  and  one  to  pull  it 
towards  the  hbnd,  oppofing  it  to  the  reft  of  the  fingers, 
and  fo  of  the  little  finger,  which  has  alfo  three  muf* 
(:les. 

V^RRANGEMENT  of  these  MUSCLE9. 

I.  LuMBRicALES,  which  faiend  all  the  fingers. 

Tabductor  POLLiois,    T  bending  the  thumb  an4 
I  flexor  and  0PP0NEN5    Carrying  it  away  from  the 
'  j      P0LLICI3,  j  other  fingers,  or  towards 

I  ADDUCTOR  POLLicis,  J  {he  palm  of  the  hand. 

3.    ABDUCTQ* 


MUSCLES  OF  TH£  AKM^  &C.  279 

T  1  which  carries  the  fore  finger 

.  ^  ABDUCTOR  IND1CIS,V  ,        ,         .  ^ 

1  3  towards  the  thumb. 


fABDUCTOR  MINIMI    DiGi-"^  which  bend  the  little 
j      Ti,  I  finger,  and  carry  it 

^  I  ADDUCTOR  MINIMI  DiGiTi,  Hike  the  thumb  out- 
I  FLEXOR  MINIMI  DIGITI,      j  wards  or  inwards. 

r  "^  which  are  fmall  mufcles,  lying  bcr 

I  I  twixt  the  metacarpal  bones,  and 

5.  ^  iNTEROSSiEi,   ^^^fting  jhe  lumbricales  in  bend- 

[  J  ing  the  fingers. 

All  the  mufcles  of  the  thumb  are  feated  on  the  in- 
fide,  to  form  the  great  ball  of  the  thumb  ;  and  it  is  not 
eafy  at  firft  to  conceive  how  mufcles,  having  fo  much 
the  fame  place,  (hould  perform  fuch  oppofite  motions ; 
yet  it  is  eafily  explained  by  the  flight  variation  of 
their  places  y  for  the  abductor  arifes  from  the  annu* 
lar  ligament  near  the  radius,  and  goes  towards  the 
back  of  the  thumb.  The  flexor  arifes  decpcrr  from 
hemes  of  the  carpus,  and  from  the  infide  of  the  liga- 
ment, and  goes  to  the  infide  of  the  thumb.  Tiic 
ABDUCTOR  arifes  from  the  metacarpal  of  the  miu- 
finger,*  and  goes  to  the  inner  edge  of  the  thumb. 

cm.  The  ABDUCTOR  poLLicjs  is  covered  only  by 
the  common  integuments.  It  begins  a  little  tendi* 
nous  from  the  outfide  of  the  annular  ligament,  jufb 
under  the  thumb,  and  by  fome  little  fibres  from  ths 
OS  fcaphoides ;  and  from  the  tendon  of  the  long  ab- 
dudor  or  extenfor  primus,  it  bends  gradually  round 
the  thumb,  and  is  at  lad  inferted  in  the  back  of  the 
^  joint,  juft  above  the  head  of  the  metacarpal  bone. 

T  4  Bat 
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Hut  it  deed  not  ftop  here ;  for  this  flat  tendon  h  Aow 
expanded  into  the  form  of  a  fafcia,  which^  furroihid- 
ing  the  firft  bone  of  the  thumbs  goes  forward  upon 
its  back  part,  quite  to  the  end^  along  with  the  com- 
mon tendon  of  the  extenfor.  This  mufcle,  like  the 
others,  is  covered  by  a  thin  expanfion  from  the  ten- 
don of  the  palmaris,  as  well  as  by  the  common  inte- 
guments. 

Its  only  ufe  is  to  pull  the  thumb  from  the  fingers, 
dnd  to  extend  the  fecond  bone  upon  the  firft. 

Albinus  defcribes  a  fecond  mufde  of  the  fame 
name,  having  the  fame  courfe,  origin,  infertion,  and 
ufe :  It  alfo  arifes  from  the  outer  fide  of  the  ligament 
of  the  wrift,  and  is  fixed  into  the  fide  of  the  thumbs 
and  lies  upon  the  infide  of  the  former  mufcle. 

Thefe  two  are  inferted  into  the  firft  bone  of  the 
thumb ;  but  the  next  is  inferted  into  the  metacarpal 
bone. 

CIV.  The  oppoNENs  pollicis,  is  often  called  the 
metacarpal  of  the  thumb.  It  is  placed  on  the  infide, 
and  implanted  into  the  fide  of  the  thumb  :  Its  office 
is  to  draw  the  thumb  acrofs  the  other  fingers,  as  in 
clenching  the  fift;  and  from  its  thus  oppofing  the 
fingers,  it  has  its  name  of  opponens. 

It  lies  immediately  under  the  laft  defcribed  mufcle, 
and  is  like  it  in  all  but  its  infertion. 

It  arifes  from  the  os  fcaphoides,  and  from  the  liga- 
ment of  the  wrift.  It  is  inferted  into  the  edge  and 
fore  part  of  the  metacarpal  bone  of  the  thumb :  and 
its  ufe  is'^to  turn  the  metacarpal  bone  upon  its  axis, 
and  to  oppofe  the  fingers ;  or,  in  other  words,  to  bend 
the  thumb :  for  I  can  make  no  diftindion.  There- 
fore 


fott  this  mufcle  and  the  nett,  which  lies  clofe  upon 
itf  may  be  fisdrly  confidered  as  but  two  different  heads 
of  one  thick  fltort  mulcle. 

CV.  The  tLtXoR  Brevis  pollicis  is  a  two-headed 
mufcle,  placed  quite  on  the  infidef  of  the  thumb,  be- 
twixt the  fote-finger  and  the  thumbs  and  extends  ob* 
liqoely  acrofs  the  two  fitft  metacarpal  hemes.  It  is 
divided  into  two  heads  by  the  long  flexor  of  the 
thuinb. 

The  edge  of  this  mufcle  lies  in  clofe  eontad  with 
the  edge  of  the  lad,  or  opponens ;  and  indeed  they 
may  fairly  be  confidered  as  one  large  mufcle  furround- 
ifig  the  bafis  of  the  thumb. 

One  head  arifes  from  the  os  trapezium  6r  bafe  of 
the  thumb,  and  from  the  ligament  of  the  wrift«  The 
other  head  comes  from  the  os  magnum,  from  many 
of  the  other  bones  of  the  carpus,  and  from  the  liga- 
ments which  unite  them. 

The  firil  head  is  the  fmaller  one ;  it  terminates  by 
a  pretty  confiderable  tendon  in  the  fir  ft  fefamoid  bonie. 
The  fiscond  head  runs  the  fame  courfe :  it  h  implant- 
ed chiefly  in  the  fecond  fefamoid  bone,  and  aifo  into 
the  edge  of  the  firft  bone  of  the  thumb  clofe  by  it. 
The  fecond  head  is  exceedingly  mufcular  and  ftrong : 
the  heads  are  completely  fepafited  from  each  other  by 
the  tendon  of  the  flexor  longils  pafling  betwixt  them* 

The  office  of  this  mufcle  is  to  bend  the  fiirft  joint 
vpon  the  fecond,  and  the  metacarpal  bone  upon  the 
carpus :  and  indeed  the  ofSce  of  this,  and  of  the  op- 
^otiens,  is  the  fame.  It  is  in  the  tendons  of  this 
double-headed  mufcle  that  the  fefamoid  bones  aVe 
Ibund. 

CVI.  The 
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CVI.  The  ADDUCTOR  poLLicis  arifcs  from  the  me- 
tacarpal bone  of  the  middle-finger,  where  it  has  a  fiat 
extended  bafe.  It  goes  from  this  diredly  acrofs  the 
metacarpal  bone  of  the  fore-finger  to  meet  the  thumb. 
It  is  of  a  triangular  Ihape,  and  flat :  Its  bafe  is  at  the 
metacarpal  bone;  its  apex  is  at  the  thumb:  It  is  in« 
ferted  into  the  lower  part  or  root  of  the  firfl  phalanx : 
Its  edge  ranges  with  the  edge  of  the  flexor  brevis : 
It  concurs  with  it  in  office ;  and  its  more  peculiar  ufe 
is  to  draw  the  thumb  towards  the  fore-finger,  as  in 
pinching. 

Thus  do  thefe  mufcles,  covering  the  root  of  the 
thumb,  form  that  large  and  convex  ball  of  flcfh  which 
ads  fo  ftrongly  in  almoft  every  thing  we  do  with  the 
hand.  The  ball  of  the  thumb  is  fairly  furrounded :  it 
is  almoft  one  mafs,  having  one  office  :  but  as  the  del* 
toides  will,  in  fome  circumflances^  pull  the  arm  down* 
wards,  fome  portions  of  this  flefhy  mafs  pull  the 
thumb  outwards  obliquely  j  fome  diredly  inwards: 
|A  but  the  great  mafs  of  mufcle  bends  the  thumb,  and 
oppofes  it  to  the  hand ;  and  as  this  one  mufcle  is  to 
oppofe  the  whole  hand,  the  ball  of  flefh  is  very  power^* 
ful  and  thick. 

The  fhort  mufcles  of  the  little-finger  furround  its 
root,  jufl  as  thofe  of  the  thumb  furround  i;s  ball, 

CVII,  The  ABDUCTOR  MINIMI  DiGiTi  is  a  thin  flefliy 
mufcle,  which  forms  the  cufliion  on  the  lower  edge 
of  the  hand,  jufl  under  the  little-finger.  It  is  an  ea;- 
ternal  mufcle :  It  arifcs  from  the  os  pififorme,  and 
from  the  outer  end  of  the  annular  ligament.  It  is 
inferted  laterally  into  the  firfl  bone  of  the  little-finger ; 
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but  a  produdion  of  it  ft  ill  goes  forward  to  the  fccond 
bone  of  the  litcle-finger. 

Its  ufe  is  to  fpread  the  little-finger  fidewife,  and 
perhaps  to  affift  the  flexors. 

CVIII.      The  FLtXOR  PARVUS  MINIMI  DIGITI   IS   a 

fmall  thin  mufcle  which  rifes  by  the  fide  of  the  laft^ 

and  runs  the  fame  courfe^  with  nearly  the  fame  infertion. 

Its  origin  is  from  the  ligament  of  the  wrift,  and  in 

part  fropi^the  crooked  procefs  of  the  cuneiform  bone. 

•■It.. 

Its  ufe  is  to  bend  the  little -finger.  And  indeed  the 
oSce  and  place  of  both  is  fo  much  the  fame,  that  I 
have  marked  the  laft  as  a  flexor ;  and  the  little  differ- 
ence there  is,  is  only  that  this  performs  a  more  dired 
dexion. 

CIX.  The  ADDUCTOR  MINIMI  DIGITI  IS  fometimes 
called  the  metacarpal  of  the  little-fingen  It  lies  im« 
mediately  under  the  former  mufcle.  .  Its  origin  is 
from  the  hook  of  the  cuneiform  bone  and  the  adjoin- 
ing part  of  the  carpal  ligament. 

It  is  inferted  into  the  outfide  of  the  metacarpal  bone, 
vhich  it  reaches  by  turning  round  J$.  Its  ufe  is  to  put 
the  little-finger  antagonift  to  the  others :  it  is  to  this 
finger  what  the  opponens  is  to  the  thumb.  It  alfo,  by 
thus  bending  one  bone  of  the  metacarpus^  affeds  the 
wholei  increafes  the  hollow  and  external  convexity  of 
the  carpus,  and  forms  what  is  called  Diogenes*s  cup. 

ex.  The  ABDUCTOR  iNDicis  is  a  flat  mufcle  of  con- 
siderable breadth^  lying  behind  the  addudor  poUicis, 
and  exadly  refembling  it,  being  like  the  fecond  layer. 
Jt  arifes  from  the  os  trapezium,  and  from  the  firft 
bone  of  the  thumb ;  and  it  is  inferted  into  the  back 
part  of  the  firft  bone  of  the  finger,  and  pulls  the  fore- 
^nger  towards  the  thujnb* 

The 
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Hie  idteiToflei  are  fituated  betwixt  the  metacarpal 
bones.  They  are  fniall,  rounds  and  neat,  fomething 
like  the  lumbricales  in  (hape  and  fize.  Three  are 
found  in  the  palm,  which  bend  the  fingers,  and  draw 
their  edges  a  little  towards  the  thumb ;  four  are  found 
on  the  back  of  the  hand»  for  extending  the  fingers. 

CXI.  The  int£ross£I  interni  arife  from  betwixt 
the  itietacarpal  bones.  They  are  alfo  attached  to  the 
fides  of  thcfe  bones.  They  fend  their  tendons  twilling 
round  the  fides  to  the  backs  of  thefe  bones;  and 
they  are  inferted  along  with  the  tendons  of  the  lum- 
bricales and  cxcenfors  into  the  back  of  the  finger. 
They  are  thus  flexors  of  the  firft  joint,  and  extenfors 
of  the  fecond  joint,  as  the  himbricales  are. 

C^n.  The  iNTERossEi  EXTERKi  are  four  in  num- 
ber. They  arife,  like  the  intemi,  from  the  metacarpal 
bones  and  their  interfaces,  and  from  the  ligaments  of 
the  carpal  bones.  They  are  peculiar  in  having  each 
two  heads,  therefore  named  intcroffei  bicipites.  They 
join  their  tendons  to  thofe  of  the  extenfor  and  lumbri- 
cales :  they  have  therefore  one  common  office  with 
them ;  that  is,  extending  all  the  joints  of  the  fingers. 
Many  have  chofen  to  defcribe  the  origin  and  infertion 
with  mofl  particular  care,  marking  the  degree  of  obli- 
quity, and  afcertaining  precifely  their  office,  and  giv- 
ing particular  names  to  each,  as  prior  indicis  for  the 
firft  external :  all  which  I  forbear  mentioning,  becaufe 
they  muft  be  more  liable  to  perplex  than  likely  to 
affifl:  the  ftudenc:  if  we  but  remember  their  common 
place  and  office,  it  is  enough.  The  tendons  of  the 
flexor  mufcles  bend  round  the  finger,  along  with  the 
inceroffei  and  lumbricales,  for  afurer  holdj  confequent- 
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ly  the  tendons  of  the  bng  flexors,  of  the  hunbfica^, 
of  the  interoflei  internii  of  the  extenibrs,  wd  4if  the 
interoflei  externi,  meet  upon  the  backs  of  this  fiilgf9» ; 
which  are  by  them  covered  with  a  very  ft»rog  <iv«t>  of 
iendiaoufi  fibres. 


niiim    n^i  I    tmrnm-aiki^m  t  ^^^*»^4*lf!^3^^ipSf^^C^^^ 
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A  H£  whole  back  is  clothed  with  ftroog  mufcl^ ;  and 
all  its  holes,  iir.egularities>  and  ipines,  are  crofled  with 
many  fmaller  o^es.  Thefe  mufcles  are  related. either 
to  the  arm,  to  the  ribs,  or  to  the  fpine^  i.  e.  the  verte* 
brsB,  whofe  motions  xhcTy  perform ;  and  from  this  we 
obtain  an  Arrangement  not  inconfiftcnt  with  the  regu* 
lar  order  of  their  office,  and  yet  correfpoodiog  with 
the  beil  order  of  difle&ion. 

The  firft  or  upperHU)ft  layer  of  mufcles,  viz.  the  tra- 
^e^us>  the  mufculns  patiendae,  the  rhomboides,  the  la* 
tiiSmus  dorfi,  belong  to.the  arm.  The  ferrated  muf* 
cles,  which  lie  next  under  thefe^  are  the  mufcles  pf 
refpiration,  and  belong  to  the  ribs :  while  the  iplenius 
and  complexus,  the  mufcles  of  the  neck,  the  longiili* 
mus  dorfi,  facro  lumbalis,and  the  quadratus  lumborum, 
5  which 
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wjhich  are  mufclcs  of  the  back,  and  the  innumerable 
fmaller  mufcles  which  lie  betwixt  the  vertebrae,  belong 
etfdrely  to  the  fpine. 

Refpiration  is  indeed  performed  chiefly  by  the  muf- 
cles of  the  belly,  that  is,  in  ordinary  and  eafy  breath* 
ing.  In  high  breathing,  the  difficulty  is  relieved  by 
the  co-operation  of  almoft  all  the  mufcles  of  the  trunk ; 
of  which  there  is  fcarc^ly  one  that  may  hoc  aflift  in 
fome  flight  degree.  But  yet  the  mufcles  of  the  abdo- 
men have  many  other  offices.  And  the  mufcles  of 
the  fpine,  and  of  the  fcapula,  again,  belong  properly 
to  the  arm  and  trunk ;  and  therefore  I  call  thofe  the 
mufcles  of  refjnration  by  which  the  ribs  are  moved  in 
breathing,  and  which  have  no  dired:  relation  to  almoft 
any  other  motion  but  merely  that  of  the  ribs. 

The  mufcles  which  are  appropriated  to  the  ribs,  per- 
forming  no  other  motion,  are, 

fwhich  comes  from  the 

I.  The  sERRATus  POSTICUS  J  neck,    and    lies    flefliy 
SUPERIOR,  )  over  the  ribs,   to    pull 

[them  upwards* 

^ which  comes,  from  the 
lumbar   vertebrae,     and 

a.  The  SERRATUS  INFERIOR      ,j^3     g^^    ^^    ^^^^    j^^^^ 
POSTICUS,  1  r   ,      .       , 

part  of  the  back,  to  pull 

l^the  ribs  downwards. 

r  which  are  twelve  flat  mul^ 

I  cles^arifing from  the  tranf*- 

3.  The  LEVA  TORES  COSTA- •  vcrfe  pioccfs  of  cach  ver- 

tebra,  and  going  down  to 
the  rib  below,  they  raifc 
.the  ribs. 

4.  The 
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")  which   lie  betwixt    the 

4.  The  INTERCOSTAL  Mus-   I  ^**^s,  and  fill  up  all  the 
CL£8,  r  fpace  betwixt  riband  rib; 

J  they  alfo  raife  the  ribs. 

And  there  may  be  added  to  thefe,  that  murde 
iKrhich,  lying  under  the  ftemura  and  within  the  tho- 
rax^ is  called  triangularis  ftemi,  arid  pulls  tne  ribs 
downwards. 

CXIIL  The  sERRATus  superior  posticus  lies  flat 
upon  the  fide  of  the  neck,  under  the  trapezius  and 
xhomboides,  and  over  the  fplenius  and  complexus 
mufcles.  It  arifes  by  a  flat  and  ihining  tendon  from 
the  fpines  of  the  three  lower  vertebrae  of  the  neck  and 
the  two  uppermoft  of  the  back.  It  goes  obliquely 
downwards  under  the  upper  corner  of  the  fcapula^  and 
is  inferted  mto  the  fecond,  third,  and  fourth  ribs,  by 
three  neat  flefhy  tongues. 

The  ligamentum  nuchas  is  chiefly  formed  by  the 
meeting  of  the  trapezii  mufcles ;  and  the  flat  tendons 
of  thefe  upper  ferrated  mufcles  help  to  form  it. 

They  are  purely  levators  of  the  ribs :  their  eflFed 
upon  the  vertebra,  if  they  have  any,  muft  be  very  flight. 
CXIV.  The  SERRATUS  inferior  posticus  is  a  very 
broad,  thin,  mufcle,  fituated  at  the  lower  part  of  the 
back,  under  the  latiflimus  dorfi,  but  above  the  longif- 
fimus  dorfi  mufcle. 

It  arifes  in  common  with  the  latiflimus  dorfi,  from 
the  fpines  of  the  two  or  three  lower  vertebrae  of  the 
back,  and  the  three  or  four  uppermoft  vertebrae  of 
-the  loins.  Their  origin,  like  that  of  the  latiflimus,  is 
by  a  thin  tendinous  expanfion :  it  foon  becomes  flefliy, 
andj  dividing  into  three,  fometimes  four,  flefliy  ftraps 

or 
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jor  toDgues^  each  of  diem  is  inferted  feparately  into 
the  ninth,  tenth,  eleventh^  and  twelfth  bwer  ribs,  near 
their  cartilages.  So  that  this  mufcle,  fpreading  fo 
wide  out  from  the  centre  of  motion,  has  vaft  power ; 
for  it  has  the  whole  length  of  the  rib  as  a  lever. 

Its  office  jU  to  pull  the  ribs  downwards '  and  back*- 
wards ;  the .  effeSk  of  which  muft  be  to  comprefs  the 
chcft,  and  in  certain  circumftances  to  turn  the  fpine. 

CXV.  The  JLEVATO&ES  cosTARUM  are  twelve  muf- 
fcles  on  each  fide,  for  the  dired  purpofe  of  lifting  the 
Albs ;  they  lie  above  or  upon  the  ribs',  at  their  angles 
god  ace  thence  named  by  fome  supra  costales. 

ThPf  are  almoft  a  portion  of  the  .external  intercof- 
itl  Biiojclqg.  The  fkfl:  of  the  levatoi^s  arifes  from  the 
tvaiverJCb  procefs  of  the  lad  vertebra  of  the  neck, 
f^d  gpes  down  to  be  inferted  into  the  ^firft  rib,  oe^r 
its  tuberofity ;  and  fo  all  that  follow  arife  from 
tranfverfe  procefs,  and  go  to  the  rib  below,  being  ve 
fmall  and  tendinous  at  either  end.  But  the  three 
levators  arife  from  the  fecond  procefs  above  the  rib 
to  which  they  belong.  They  p^  ope  rib  to  go  into  the 
one  below  it :  they  are  confequently  twice  as  long  as 
4be  nine  firft  are ;  and  are  tbe^ore  named  ls vatores 
4:osTARUM  LONGioREs  from  the  ninth  downwards. 

Thus  the  levatores  coflarum  are  a  fucceilion 
fmall  mufcles,  arifmg  from  the  tranfverfe  procefles 
^he  vertebra,  and  going  to  the  angles  of  the  ribs ;  be- 
.ginning  from  the  laft  vertebra  of  the  neck,  and  end- 
ing with  the  bft  but  one  of  the  back.  Jhey  lie  un- 
der the  longifCmus  dorfi  and  facro-lumbalis ;  and 
often  they  have  conne^ons  with  thefe  mufcles,  fpme- 
times  very  clofe. 

CXVI.  The 
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CXVL  The  ikter  costal  es  are  two  to^s  of  muf- 
cles  which  lie  betwixt  the  ribs  :  one  row  is  external, 
tht  other  internal.  The  sxtsrkaL  intercostals 
run  from  the  fpine  towards  the  ftemum,  having  their 
fibres  direded  from  behind  forwards^  and  (topping  at 
the^canilages  of  the  ribs.  The  ikternax^  again, 
1>e^n  from  the  flemum,  and  go  towards  the  fpine  ; 
\hey  have  their  fibres  direfted  backwards,  and  they  (lop 
at  the  angle  of  the  ribs ;  the  reafon  for  which  might  be 
ip^ven,  were  it  worth  our  while  to  (lop  for  an  explana« 
liom 

Thefe  two  rows  were  thought  to  antagonisse  each 
blher ;  the  one  to  pull  the  ribs  downwards,  the  other 
to  raife  them.  But  I  (hall  not  ftop  to  explain  this,  nor 
to  refute  it  j  it  is  fuiScient  to  declare  their  true  ufe, 
ifvhich  is  (both  external  and  internal)  to  raife  the  ribs 
and  affift  infpiration*. 

The  ninth,  tenth,  eleventh^  and  twelfth  ribs,  have  a 
freer  motion ;  and  it  appears  to  me  that  this  is  the  true 
ufe  of  the  levatores  longiores )  and  for  the  fame  rea- 
fon  we  find,  that  from  the  (ixth  rib  and  downwards 
there  are  certain  (lips  of  the  internal  intercodals,  which 
psJk  over  one  rib  and  go  to  the  fecond  b^low }  and  as 
the  levatores  longiores  were  called  fupra-  coftales,  thefe 
have  been  named  ikfr a-costalss,  and  costarum 
O£PRXS80REs  PROPRiL  They  were  difcovered  by 
Verhein,  and  bear  his  name :  they  were  explained  as 
depreflbrs  of  the  ribs  by  Haller ;  but  they  are  little 
different  from  the  interco(bls  in  form,  and  not  at  all 

^  I  remembert  many  years  ago»  to  hare  heard  Dr.  Monro  explain 
tt&e  office  of  the  intercodal  mufdes  by  a  diagram,  deducing  from  that 
aifonient,  the  more  powcrftd  effed  of  all  mufdet  having  obh'que  £brec 
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in  office^  for  they  raife  the  ribs  along  with  the  later- 
coftal  mufcles. 

CXVII.   The   TRIANGUtARIS    STERNI,    Or   STERNO 

cosTALfs,  is  a  depreflbr  of  the  ribs  ;  an  internal  muf- 
5:le  lying  chiefly  on  the  inner  face  of  the  flernum,  and 
on  the  cartilages  of  the  ribs.  It  is  very  generally  con- 
fidered  as  a  triangular  mufcle  on  each  fide»  but  fome 
coniider  it  as  three  or  four  mufcles  under  the  title  of 
fterno-coftales. 

There  are  four  flips  lying  on  the  cartilages  of  the 
third,  fourth,  fifth,  and  fixth  ribs.  The  lower  portion 
,of  the  triangularis  arifes  from  the  enfiform  cartilage,  and 
is  inferted  into  the  third  or  fourth  rib ;  the  third  arifes 
from  the  middle  of  the  ftemum,  and  goes  off  from  the 
,  edges  of  that  bone  to  be  inferted  into  the  third  rib. 

The  fourth  or  upper  mod -portion  is  often  awancing ; 
it  goes  off  in  part  alfo  from  the  inner  furface  of  the 
fternum,  but  more  comnioiily  from  the  third  rib»  and 
goes  to  the  fecond  rib. 

In  a  dog  they  are  much  larger  than  in  a  man.  Their 
office  is  to  dcprefs  the  ribs.  And  thefe  portions  are  all 
conjoined  at  their  roots,  which  gives  the  whole  mufcle 
the  triangular  fliape. 

The  true  ufes  of  the  intercoftales^  fubcoftales,  and 
triangularis  ilerni,  have  been  difputed  ;  but  if  the  firft 
rib  be  more  fixed  than  the  other  ribs^  then  the  inter- 
coilals  proceed  mg  downwards  from  the  firfl  rib  muR 
raife  all  the  thorax ;  and  if  the  fternum  be  more  fixed 
than  the  ribs,  then  the  ftemo<oftales  mufcles  going 
upwards  from  the  fternum  muft  pull  down  the  ribs. 

CHAP. 
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MUSCLES  OF  The  head  and  neck. 

i  HE  ferratus  fuperior  pofticus  being  raifed,  the  fplenil 
come  into  yiew ;  and  the  fplenii  being  alfo  lifted,  the 
complexus  is  fully  expofed. 

CXVIII.  S^LENius. — The  two  fplenii  are  fo  named 
from  their  lying  like  furgical  fplints  along  the  fide  of 
the  neck ;  both  together  they  have  the  appearance  of 
the  letter  Y  ;  the  complexus  being  feen  betwixt  them 
in  the  upper  parr  of  the  angle.  They  lie  immediately 
under  the  trapezii,  and  above  the  complexi4 

Each  fplenius  is  a  flat   and  broad  mufcle,  whicti 
arifes  from  the  fpinous  procefles  of  the  neck  and  back, 
and  is  implanted  into  the  back  part  of  the  head.     It 
arifes  from  the  four  fpines  of  the  back  and  the  five 
lower  of  the  neck  ;  it  parts  from  its  fellow  2^  the  fifth 
vertebra  of  the  neck,  fo  as  to  fhow  in  the  interflice 
two  or  three  of  the  uppermoft  fpines  of  the  neck,  with 
the  upper  part  of  the  complexus  mufcle !  each  fplenius 
goes  obliquely  outwards,  to  be  inferted  into  the  oc« 
cipital  ridge,  and  all  along  to  the  root  of  the  maftoid 
procefs.     At  the  third  vertebra  of  the  neck,  where  the 
two  fplenii  mufcles  part  from  each  other,  the  tendons 
of  the  oppofite  fplenii  are  clofely  connefted  both  with 
each  other,  and  with  the  common  tendon,  which  is 
called  ligamentum  nuchse. 
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This  is  the  spLenius  capitis;  but  there  is  a  pot^ 
don  of  this  fame  mufcle  which  lies  under  this,  and 
which  has  the  fame  common  origin,  but  which  ter- 
minates by  four  or  five  diflind  tendons  in  the  tranf* 
vetfe  pfocefle^  of  the  upper  Vertebfa  of  the  neck*  This 
portion  may  be  difleded  apart ;  and  has  been  con* 
iidered  by  many  as  a  mufcle,  the  splenius  colli  of 
Albinus ;  who  has  diftinguiOied  as  fpleiiius  capitis  all 
that  part  arifing  from  the  fpines  of  the  neck,  and  im- 
planted into  the  head ,  and  as  the  fplenius  colli^  all 
that  part  which  arifes  from  the  vertebrae  of  the  back, 
and  is  implanted  into  the  tranfverfe  procefles  of  the 
neck. 

Thefc  fpleoii  are  the  proper  antagonills  ot  the  maf>> 
toid  mufcles.  Both  the  Tplenii  afling,  pull  the  head 
diVedtly  backwards;  one  ading  turns  the  head  and 
x^cck  obliquely  to  one  fide  ;  one  ading  along  with  the 
correfponding  mafloid  mufcle,  lays  the  ear  down  upon 
the  fhoulder. 

CXIX.  The  coMPLExus  is  named  from  the  intri- 
cacy  of  its  mufcular  and  tendinous  parts,  which  are 
mixed ;  from  the  irregularity  of  its  origins,  which  are 
very  wide,  it  has  the  names  of  cpmplexus-implica-^ 
Tus-TRicEMiNUs,  by  which  the  ftudent  is  warned  of 
the  difficulty  of  under  (landing  this  mufcle. 

It  lies  immediately  under  the  fplenius ;  arifes  by  dif- 
tinft  tendons,  with  ten  or  more  tendinous  feet,  from  the 
tranfverfe  procefles  of  the  neck  and  back,  from  the  four 
lower  vertebras  of  the  neck,  and  from  the  feven  upper- 
mod  of  the  back ;  having  alfo  fome  lefs  regular  origins, 
as  from  two  fpines  of  the  back,  and  from  four  oblique 
proccfies  in  the  neck.  It  grows  into  a  large  mufcle;, 
which  is  not  like  the  (plemus,flat  and  regular,  but  thick, 

'  fleihj. 
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flelhy,  compofed  of  tendon  and  flefh  mixed ;  filling  up 
the. hollow  by  the  fides  of  the  fpines  of  the  neck^  and 
terminating  in  a  broad  flefliy  head,  which  is  fixed  un» 
der  the  ridge  of  the  occipital  bone ;  and  this  is  the  part 
irhich  is  feen  in  the  angle  or  forking  of  the  fplenii. 

This  may  ftand  as  the  general  defcription  of  the 
mufcle  coniidered  as  one:  but  Albinus  has  chofen  to 
defcribe  it  as  two  mufcles,  under  two  different  names, 
with  a  minutenefs  which,  far  from  clearing  the  de- 
monftration  of  any  difficulties,  makes  it  lefs  diflind ; 
and,  if  any  thing  could  complete  the  confufion,  it  was 
hishumoiir  of  calling  that  biventer  which  had  been 
faitfaerto  named  complexus,  and  naming  the  lower 
part  of  the  mufcle  complexus,  though  it  never  had 
been  diftinguifhed  from  the  reft» 

The  BIVENTER  of  Albinu6  is  the  upper  layer  of 
the  mufcle,  that  part  which  appears  in  the  fork  of  the 
fplenii  t  And  if  we  have  hitherto  named  it  complexus, 
from  its  mixture  of  tendons  and  flefh,  it  is  particularly 
improper  to  transfer  that  name  to  another  part  of  the 
mufcle  which  is  lefs  complicated.  This  upper  layer, 
the  bivente)^  cervicis,  arifes  by  a  large  broad  head 
^om  die  occipital  bone.  In  the  centre  of  this  belly 
there  is  a  coafelion  of  tendon ;  then  there  is  a  middle 
tendon,  aSx>nt  the  middle  of  the  arch  of  the  neck ;  and 
the  lower  part  gf  the  biventer  arifes  from  two  parts  ; 
firft,  by  one  flip  of  flefh  from  the  tw.o  uppermoft  fpines 
of  the  back ;  and,  fecondly,  by  a  larger  flefhy  portion 
which  comes  from  the  fourth,  fifth,  fixth,  and  feventh 
tranfverfe  proceffes  of  the  back.  And  it  is  from  the 
upper  and  lower  flefhy  heads,  and  the  confufed  middle 
taidon>  that  it  is  called  biventen 

U  3         .  The 
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The  C0MPLEXU8  of  Ai^BiNUs  lies  below  this  cue* 
It  arifes  by  three  tendinous  and  fiefhy  flips  from  the 
three  upper  tranfverfe  procefles  of  the  back  :  then  it 
has  four  other  flips  from  four  oblique  or  articulating 
proceflfes  of  the  ne^k ;  which  various  origins  are  ga« 
thered  into  one  thick  irregular  flefhy  belly^  which  is 
implanted  into  the  occiput  under  the  great  head  of 
the  biventer,  and  mixed  with  it..  This  I  have  chofen 
to  explain,  left  the  fludent  ihould  be  embarrafled  by 
falfe  names ;  referring  him  to  the  Hrft  paragraph  for 
the  true  and  fimple  defcription  of  this  mufcle. 

CXX.  Trachelo-maiitoideus*. — The  lafl  mufr 
cle  is  often  nain^d  comflexus  major,  and  this  com- 
PLEKUs  MINOR  ;  but  a  fitter  name  is  the  trache^o- 
|dAST0iDE0S>  from  its  origin  in  the  .neck  and  its  in- 
fertion  in  the  maftoid  procefs, 

It  has  exaftly,  or  nearly,  the  fame  origin  and  the 
fame  infertion  with  the  fplenius  ;  for  it  arifes,  not 
from  the  fpines  indeed,  but  from  the  tranfverfe  pro- 
ceQes  of  the  back  and  nec)s:,  and  is  implanted  into  the 
piafloid  procefs. 

Its  origin  is  from  the  three  firfl  vertebrae  of  the  back^ 
find  from  the  five  loweft  of  the  neck  at  their  tranfverfe 
proce0es.  |ts  origins  are  by  didind  tendons,  and  its 
belly  is  in  fome  degree  mixed  of  tendon  and  flefh ; 
whence  its  name  of  complexus  minor.  It  is  inferted 
Into  the  mafloid  procefs,  jud  under  the  infertion  of  the 
occipital  part  of  the  fplenius  :  and  indeed  its  long  and 
^at  belly  lies  all  along  under  th^t  inufcle,  fo  (hat  the 

♦    It    is   the  TRACHELO-MASTOIDIU?,  the  MASTOIDEUS    X.ATE- 
RALIS,  the    CAflTIS    PARTERTIUS,    the  C0MFLEXV8  MINOR  :    by 

fome  it  is  pQo(idered  9s  a  f^  pf  t)ie  compl£xu|« 
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order  is  this:  i.  The  trapezius;  2.  The  splenius 
capitis;  3.  The  SPLENIUS  cervicis;  4.  The  Tea- 
ch elo-mastoideus. 

It  is  ncedlefs  to  fpeak  of  its  ufe,  fince  the  ufe  of  all 
thefe  mufcles  is  to  draw  the  head  backwards  diredly^ 
when  both  ad ;  obliquely,  when  one  ads  alone. 

The  recti  musci-es  are  two  deep-feated  mufcles, 
which  go  immediately  from  the  vertebrae  to  the  occiput 
to  be  inferted  into  its  lower  ridge.  They  are  called 
major  and  minor. 

'  CXXI.  The  RECTUS  minor  is  the  fliorter  of  the 
two,  arifing  from  the  firft  vertebra  of  the  neck.  Its 
place  of  origin  is  a  fmall  tuber  which  Orands*  in  the 
place  of  the  tranfverfe  proce,fe  of  the  firft  vertebra  j  and 
from  that  point  where  it  is  tendinous,  it  goes  up  to 
the  occipital  ridge,  and  is  inferted  fiefliy. 

CXXn.  The  RECTUS  major  is  larger.  It  arifes,  in 
like  manner,  tendinous,  from  the  fecond  vertebra  of 
the  neck  at  its  tranfverfe  procefs,  and  mounting  from 
that,  is  inferted  flefliy  into  the  lower  ridge  of  the  oc- 
ciput without  the  former.  Thefe  are  fo  placed,  that 
the  red!  minores  appear  in  the  interftice  of  the  redi 
majores.  And  though  we  call  them  both  re£H,  yet 
they  cannot  truly  be  fo ;  for  the  rcQd  minores  muft 
foe,  in  fome  degree,  oblique,  and  the  re£U  majores  ftill 
more  fo :  and  confequently,  although  their  chief  ufe 
be  conjointly  to  draw  the  head  direftly  backwards,  yet 
4me  afting  muft  turn  the  head  to  its  fide.  And  indeed 
the  fame  may  be  faid  of  all  the  mufcles  of  the  neck ;  fof 
they  are  all  divided  by  the  fpine,  and  confequently  they 

arc  ail  oblique. 
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The  OBLiQtius  SUPERIOR  and  obliquus  iNFERian 
correipond  very  clofely  in  all  things  with  the  redi  \ 
but  in  their  oblique  direction  the  uppermoft,  as  being 
much  ihorter,  has  been  named  obliquus  minor^  the 
lower  one  obliquus  major. 

CXXIII.  The  OBLIQUUS  superior  arifes  from  the 
tranfverfe  procefs  of  the  atlas»  and  is  inferred  into  the 
end  of  the  lower  occipital  ridge.  Its  ufe,  notwith- 
{landing  its  oblique  pofition,  is  not  to  turn,  but  to  bend, 
the  head  backwards ;  for  the  occipital  condyles  are  nof|. 
concentric  circles.  Its  infertion  ineo  the  occiput  is  un» 
der  the  fplenius  and  compleyus ;  but  one  edge  of  it 
is  above  the  infertion  of  the  re£tus  major. 

CXXIV.  The  c^x.iQyus  inferior  rifes  from  ooet 
vertebra  and  goes  to  another.  It  arifes  from  the  fpin?. 
of  the  fecond  vertebra :  it  goes  to  the  tranfverfe  pro- 
cefs of  the  firn: ;  and  it  meets  the  fuperior  oblique 
mufcle ;  and,  by  the  long  lever  or  arm  of  the  firft 
vertebra,  obtains  great  power.  The  firft  vertebra  or 
atlas  rolls  on  the  toothrlike  procefs  of  the  dentatus : 
and  while  the  great  and  flow  motions  of  the  neck  ii| 

* 

general  are  performed  by  other  mufcles,  the  fhort  an4 
quick  turnings  of  the  head  are  performed  entirely  by 
thcfe  oblique  mufcles. 

MUSCLES   OF  THE  TRUNK. 
The  great  mufcles  which  move  the  back  and  loins 

« 

are  the  quadratus  lumborum,  sacro  lumbalis, 
and  LONGissiMUS  dorsi. 

The  facro  lumbalis  and  longiffimus  dorii  He  unme^ 
diately  under  the  latiflimus  dorfi,  which  is  the  outer 

layer  j 
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jajfer ;  tbe  quadradus  lumborum  lie$  again  under 
(bcfe,  and  next  to  the  abdominal  mufcles ;  and^  laftly, 
ttie  abdominal  mufcles  are  tbp  innermoft  lay^,  and 
make  the  b^ck  pare  of  the  walls  of  th^  s^d9n])en« 
Although  the  quadratus  lumborum  lies  (Ji^ep  u^deip 
the  longijBmus  dorfi  mufde^  I  fhall  defcribe  it  firft  for 
the  fake  of  a  connexion  which  will  be  prefently  ua« 
derftood. 

•  >  « 

CXXV.      The    QUADRATUS  LUMBORUM    IS  a    flat 

fquared  mufcle,  named  quadratus  from  its  fquare  or 
rather  oblone  form.  It  arifes  fleihy  from  three  or  four 
inches  of  the  back  part  of  the  os  ilium^  and  fropi  the 
ligaments  of  the  pelvis,  \fhich  ti;  t^e  back  part  of  the 
ilium  to  the  fide  of  the  facrutn  and  to  the  tranfyerfe 
procefles  of  the  loins.  As  it  goes  fipward^  along  the 
fide  of  the  lumbar  vertebracj  it  ta^es  hpld  of  the  ppints 
of  the  tranfverfe  procefles  of  each  by  fnu^l  tendinous 
flips  \  fp  that  we  are  almoft  at  ^  }ofs  whetl^er  (o  con- 
iider  thefe  as  new  origins  or  as  ^ifertions :  but  \\m 
chief  infertion  is  into  the  lower  edge  of  the  lafl:  rib. 
^a  ^  ifnall  produdion  of  it  fly>s  under  the  arch  of 
the  (diaphraigtii,  to  b^  implanted  into  the  body  or  fore 
part  of  the  1^(1  yertebra  of  the  back. 

The  jLOKQissiMus  DORsi  and  sacro  lumb alis  have 
fb^r  prigin  in  one  pmmon  and  broad  tendon^  co- 
mine:  from  the  lacruihs  ilium,  and  loins ;  the  two  muf* 
des  lie  along  fide  of  each  other ;  the  longiflimus  dorfi 
IS  nearer  the  fpffnej  and  keeps  U9  tendons  clofer  by 
tbe  fpine.  The  facro  lumbadis  is  farther  from  the 
fpine,  and  fpread^  its  tendinous  feet  broader  upon  the 
fides  of  the  thorax ;  ^d  if  one  be  a  little  under  tbe 
other,  it  is  the  outer  edge  of  the  longiflimus  dorfi^ 
.iri^lch  is  a  little  under  the  edge  of  the  lumbar  mufde. 

The 
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The  common  tendon  and  mufcle  (for  there  is  for 
fome  way  but  one  mufcle)  begins  thus :  It  may  be 
faid  to  have  two  kinds  of  adhefion  ;  for,  firft,  exter- 
nally it  appears  a  broad,  flat>  and  fhining  tendon, 
which  arifes.  tendinous  from  all  the  fpines  of  the  lum- 
bar vertebrae,  from  the  fpines  of  the  facrum,  and  from 
the  back  part  of  the  os  ilium.  But  the  inner  furface 
of  this  broad  tendon  is  (Irongly  flefhy ;  for  it  arifes 
fleffiy  from  the  back  part  of  the  ilium,  from  the  deep 
hollow  betwixt  the  ilium  and  facrum,  from  the  fides 
of  the  long  fpines  of  the  lumbar  vertebrae,  and  from 
their  articulating  proceffes  and  the  roots  of  their  tranf- 
verfe  proceffes.  In  fhort,  its  origin  is  all  tendinous 
without,  and  all  flefhy  within ;  and  its  fleih  arifes  from 
all  that  irregular  iurface  which  is  on  either  fide  of  the 
^incj  betwixt  the  os  ilium  and  the  vertebrae  of  the 
loins  ;  and  thus  it  continu'e$  onle  flrong  tendinous  and 
flefliy  mufcle,  filling  tip  all  the  hollow  of  the  loins. 
There  is  an  appearance  of  feparation,  fomething  like  a 
fplit  in  the  tendon,  which  fhows  in  the  loins  what 
part  of  the  tendon  belongs  to  each  mufcle ;  but  it  is 
only  in  the  back  that  they  are  fairly  divided. 

Juft  oppofite  to  the  lowefl  rib,  the  longif&mus  dorfi 
and  facro  lumbalis  break  off  from  the  common  ten- 
doti ;  and  the  longiflimus  goes  to  be  implanted  into 
the  vertebrae,  and  the  facro  lumbalis  to  be  implanted 
into  the  ribs. 

CXXVI.  The  LONGI8SIMU3  DoRsi  is  a  mufcle  of 
the  ^ine.  It  is  not  a  flat  mufcle,  but  round,  thick, 
and  firm,  filling  up  all  the  hollow  betwixt  the  fpine 
a&d  the  angle  of  the  ribs.  It  h  of  a  long  form,  as  its 
xaant  hnplies,  terminadng  towards  its  top  almofl  in  a 
point  It  has  two  diftinft  fett  of  ibet  by  which  it  is  in- 
'    '  fcrted; 
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ferted  ;  one  fet  of  feet  more  flefhy^  but  fmall  and  neat, 
go  outwards  from  the  fide  as  it  were  of  the  mufcle, 
to  be  implanted  near  the  heads  of  the  ribs  ;  the  lower 
ones  farther  out  than  the  heads  of  the  ribs ;  the  upper 
ones  clofe  to  the  head,  and  confequently  clofer  to  the 
fpine.  Thefe  heads  are  nine  or  ten  in  number,  cor- 
refponding  with  the  nine  or  ten  uppermoft  ribs.  An  - 
other  fet  of  heads,  which  are  not  fo  well  feen  as  this 
iec,  becaufe  they  lie  more  under  the  mufcle,  are  fmall, 
neat,  and  tendinous ;  they  go  in  an  oppofite  dire£Hoii(, 
viz.  inwards  and  upwards ;  keep  clofer  by  the  fpine, 
and  are  inferted  into  the  tranfverfe  procefles  of  the  ver- 
tebrae of  the  back.  This  fet  of  heads  is  thirteen  in 
number,  implanted  into  the  tranfverfe  procefles  of  all 
the  back,  and  of  one  vertebra  of  the  neck. 

CXXVII.  The  SACRO  lumbalis  feparates  from  the 
longiflimus  dorfi  at  the  lad  rib,  and  is  a  flatter  and  lefs 
flefliy  mufcle :  its  twelve  tendons  are  flatter  than  thofe 
of  the  longtflimus  dorfi,  and  go  out  wider  from  tEe 
fpine.  The  tendons  next  to  the  longiflimus  dorfi  run 
higheft  up,  and  are  the  longeft ;  thofe  fartheft  from 
the  fpine,  i.  e.  fartheft  out  upon  the  cheft,  are  the 
(horteft.  It  has  a  flat  tendon  for  each  rib,  which  takes 
hold  upon  the  lower  edge  of  the  rib.  But  it  has  an 
other  order  of  fmall  mufcles  which  mix  with  it :  for 
as  the  longtflimus  dorfi  has  a  double  row  of  infertion, 
this  has  another  fet  of  attachments }  for  there  arifes 
iroin  the  furface  of  each  rib,  at  leaft  of  the  fix  or  feven 
loweft  ribs,  a  fmall  flip  of  flefli,  which  nms  into  the 
fnbftance  of  the  facro  lumbalis,  and  mixes  with  it ;  and 
fhefe  flefliy  flips  go  by  the  name  of  the  adojitamsiv- 

JPK  AD  SAC&0-LUM3AJ[^£Mj  or  iraSCUU  ACCIMORII. 

Both 
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Both^hefe  mufcles^  viz.  the  Idngiffimus  and  (acfo? 
lumbalis,  terminate  in  points  ^hich  reach  towards  th^ 
neck  ;  and  under  the  point  of  each  there  lie  the  roo^jt^ 
of  two  fmall  mufcles,  which  go  up  to  move  the  neck. 
Many  have  referred  thefe  flips  going  up  into  the  neck 
entirely  to  the  mufcles  I  am  now  defcribing  ;  calling 
one  an  afcending  flip  of  the  langiflimus  dorfi^  and  the 
other  a  flip  of  the  facro-lumbalis ;  while  others  have 
defcribed  them  as  difl:in£t  mufcles,  having  but  flight 
connexions  with  the  longiflimus  and  facro-lumbalis. 
Their  proper  names  are  certicalis  descendens,  and 

TRANSVERSALIS  COLLI. 

CXXVIII.  ThecERviCALis  descekdens  is  conneS- 
ed  with  the  fiicro-lumbalis  mufcle ;  it  cannot  be  en- 
tirely referred  to  it,  for  the  cervicalis  defcendens  arife^ 
z$  a  diftin^  mufcle  from  the  five  lower  vertebras  of  the 
neck  at  their  tranfyerfe  procefTes;  goes  downwards 
very  fmall  and  flender  to  be  inferted  into  the  fix  upper- 
moft  ribs,  to  get  at  which  it  flips  under  the  longefl  ten- 
dons of  the  facrolumbalis  ;  but  that  the  cervicalis  de- 
fcendens  does  not  belong  to  the  facro-lumbalis,  may  be 
inferred  from  its  having  diftinO;  tendons  from  fix  ribs, 
and  from  fix  tranfyerfe  procefles  of  the  neck,  and  from 
thefe  tendons  being  in  a  diredion  which  does  not  at  all 
correfpond  with  the  heads  of  the  facro-lqmbalis.  Indeed 
the  longiflimus  dorfi  has  a  better  claim  to  this  mufcle  j 
for  a  long  flip,  partly  tendinous  and  partly  flefliy,  runs 
upwards  from  the  longefl;  tendon  of  the  lo^gifSmus 
dorfi,  to  join  itfelf  to'  the  cervicalis  defcendens  *. 

CXXIX.  The 

•  Hence  it  Is  plain  th»t  the  facro-lumbalis  and  longiflimus  dorfi 
have  nearly  an  equal  claim  to  the  ccivicalia  defcendens.     For,  firft, 

the' 
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CXXIX.  The  TRAKSVERSALis  COLLI  is  that  which 
Sibbatier  refers  to  the  lougilEmus  dorfi ;  but  it  is  a 
diftinft  mufcle^  arifing  partly  tendinous  and  partly 
fle(by  from  the  five  upper  tranfverfe  procefles  of  the 
back ;  lies  betwixt  the  trachelo  maftoideus  and  the  cer-* 
vicalis  defcendens ;  goes  from  the  tranfverfe  procefles 
of  the  back  to  the  tranfverfe  procefles  of  the  neck,  and 
has  no  more  than  a  confixfed  and  irregular  connedion 
vrith  any  other  mufcle. 

.    The  QUADRATus  LUMBORUM  keeps  the  trunk  ereft 

by  the  aftion  of  both  mufcles  at  once ;  inclines  it  to 

one  fide,  or  turns  it  upon  its  axis,  when  one  only  a£b ; 

and  by  its  infertion  into  the  ribs  muft  aflifl  in  high 

breathings  by  pulling  down  the  ribs.    The  longissi- 

Mus  DORSi  has  no  power  but  over  the  fpine,  which  it 

bends  backwards,  ading  continually  in  keeping  the 

trunk  ered.    This  is  alfo  the  chief  ufe  of  the  facro- 

hiinbalis;  but  the  sacro-lumbalis  going  out  further 

tqx)n  the  ribs,  takes  fuch  hold  upon  them,  /that  beG4es 

its  common  adion  -of  raifmg  the  trunk,  it  may,  on  oc- 

"cafions^  pull  them  down,  affifting  the  quadratus  and 

the  lower  ferrated  nmlcle.    And  it  will  have  greater 

power  in  turning  the  trunk  of  the  body  up(ni  its  axis 

than  the  longifEmus  dorfi,  which  pulls  almoft  dirediy 

backwards.    The  cervic alis  descendens  co-operates 

Vfixh  the  trachelo  maftoideus  and  others,  which  turn 

the  loogiffimiu  dorfi  fends  its  longefl  tendon  fairly  up  into  the  ccrvi* 
calls  delcendens  fo  far^  that  the  flip  is  implanted  into  the  traofverfe 
'procefles  of  the  neck.  And,  fecondly,  the  feet  of  the  cenricaKs  de- 
icendens  begin  under  the  laft  tendons  of  the  racro4ainbalil^  fb  as  to 
JiaTt  the  appeaon^  of  atifing  from  its  foppkniiDtary  onftle,  the  ad« 
ditamentum,  and  being  a  pait  «f  ft ;  ami  ladted  CiUidKi'  liat  de« 
icribed  it  according  to  this  Tiew« 

the 
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the  head  to  one  fide ;  and  the  cervicalis  defcendens 
bends  the  neck  to  one  fide  i  both  the  one  and  the  other 
being  independent  mufcles,  and  having  no  further  con*- 
ne£kion  with  each  other  than  what  arifes*  from  the  €00^ 
fiifion  of  the  parts. 

Thefe  two  mufcles  bring  us  to  mention  that  intri- 
cate fet  of  mufcles  which  fills  up  all  the  hollows  and 
interftices  among  the  fpines  and  irregular  proceffes  of 
the  vertebrx,  which  might  be  fairly  reckoned  as  one 
mufcle,  fince  they  are  one  in  place  and  in  office ;  but 
which  the  anatomift  may  feparate  into  an  infinite  num- 
ber, with  various  and  perplexing  names ;  an  opportu- 
nity which  anatomiils  have  been  careful  not  to  lo&. 

The  furface  of  the  back,  from  the  bulge  of  the  ribs 
on  one  fide  to  the  bulge  of  the  ribs  on  the  oppofite 
fide  of  tht  thorax,  is  one  confufed  furface ;  confifling  of 
innumerable  hollows,  procefles,  and  points  of  bone;  and 
ic  is  tied  from  point  to  point  with  innumerable  fmall 
mufcles,  or  unequal  bundles  of  mixed  tendon  and 
flelh.  There  are  many  points  ;  as  the  fpinous,  tranf- 
verfe,  and  oblique  proceffes  of  the  vertebrae,  and  the 
bulging  heads  and  angles  of  the  ribs ;  and  each  pro- 
cefs,  or  at  lead  each  fet  of  proceffes,  has  its  diftind:  fets 
of  mufcles  and  tendons. 

1.  There  is  one  long  continuity  of  mufcular  and 
tendinous  fibres  going  from  fpine  to  fpine,  along  the 
whole  length  of  the  back  and  neck.  This  is  divided 
into  the  spinalis  cervicis  and  the  spinalis  dorsi. 

2.  There  is  a  fimilar  continuation  of  fibres,  with  left 
tendon  and  more  fiefii,  belonging  one  half  to  the  fpine 
and  the  other  half  to  the  tranfverfe  proceffes,  where  it 
it  is  named  semi-spin alis  dorsi, 

I  3.  There 


I* 


3.  There  is  a  great  tna{s  lying  all  along  the  hollov 
of  the  backy  on  each  fide  of  the  fpinous  procefles, 
which  paffing  alternately  from  the  tranfverfe  procefs 
of  one  vertebra  to  the  fpinous  -procefs  of  the  next 
above,  is  of  courfe  fpiic  into  many  heads,  but  yet  hav- 
ing fuch  connedion  as  to  give  k  the  form  and  name 
of  a  fingle  mufcie,  the  multifious  spiNiC. 
'  4.  and  »^.  There  arc  yet  fmalicr  mufcular  fafciculi, 
which  (land  perpendicularly  betwixt  every  two  tranf- 
verfe and  every  two  fpinous  prbceflfes ;  thence  they  are 
named  int£rtransv£rsarii  and  iNT£R*»piNALfi$. 

CZXX.  The  SPINALIS  cervicis  is  that  which  is 
implanted  into  the  fpines  of  the  cervical  vertebras ;  but 
l>ecaure  it  does  not  go  from  fpine  to  fpine,  like  the  fpi- 
AaUs  dorfi,  but  from  tranfverfe  procefles  to  fpines^  it 
.has  been  named  by  Winilow  semi-spinalis,  or  trans- 
V£RSo-sptNAi.is  COLLI.  It  arifes  from  the  tranfverfe 
procefles  of  the  fix  ujpper  vertebrse  of  the  back,  and  k 
ioferted  into  all  the  ipinous  procefles  of  the  vertebras 
of  the  neck  except  the  firft  and  laft ;  and  it  extends 
the  neck,  or,  by  its  obliquity,  may  contribute  to  the 
tdmings  of  the  neck,  or  to  bending  it  to  one  fide  *• 

CXXKI.  T-he  spiHALis  ooRsi  arifes  from  two  fpi- 
nous procefles  of  the  loin(»  and  from  the  three  lower 
i|iines  of  the  back';  and  paffing  two  fpines  untouch- 
ed, it  is  implanted  into  all  the  fpines  of  the  back  ex- 

•*  The  TRAN8VBRSALI3  ci^Rvicis  (vide  p.  301.)  IS  that  which 
goes  from  the  tnmtwetk  procefles  of  the  back  to  the  tranfverfe  {Mxiceflei 
of  tbe  aeck;  while  this,  the  spinalis  cervicis,  goes  firom  the 
tranfverfe  procefTet  of  the  back  to  die  fpines  of  the  neck* 

cept 
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cept  the  uppermoft.  This  mufcle  ii  rery  flender  and 
long,  and  confifts  fully  more  of  tendon  than  of  flelh : 
it  has  five  feet  below,  rifing  ftom  the  lower  fpinies  of 
the  back  and  loins ;  and  nine  feet  above,  implanted 
into  the  upper  fpines  of  the  back.  Its  action  muft 
rsufe  the  fpine ;  but  perhaps  it  may  be  equally  ufefiil 
as  a  mufcular  and  tendinous  ligament. 

CXXXIL  The  semi-spin  alzs  dorsi  arifes  frbta  the 
tranfverfe  procefles  of  the  lower  vertebrae  of  the  baick 
all  but  two;  and  is  implanted  into  the  upper  fpinous 
|>rocefles  of  the  back,  and  into  the  firft  fpine  of  (he 
heck.  *. 

CXXXIII.  The  MULTiFiDus  spin-k  runs  from  the 
fatrum  along  all  the  fpine  to  tlie  vertebrae  of  the 
neck ;  and  is  a  comprehenfive  and  true  way  of  de- 
fcribing  many  irregular  portions  of  flefh,  which  autlior^ 
have  divided  into  diftinft  miifcles  f •  It  is  a  codtind* 
ed  flefliy  indentatibn,  front  tranfverfe  prdcefs  to  fpine, 
through  all  the  vertebrae  of  the  back,  neck,  and  loins. 

It  begins  both  tendinous  and  flefhy  from  the  Upper 
convex  furface  of  the  os  facrtm;  which  is  rough  with 
fpines  from  the  adjoining  part  of  the  ilium ;  and  in 
the  loins  it  arifes  from  oblique  procefles  j  in  the  back, 
from  tranfverfe  procefles;  and  again  from  oblique 
procefles  among  the  cervical  vertebrae. 

Its  origin  in  the  loins  is  clofe  to  the  fpine ;  being 

♦  This  Is  ofcourfe  the  TRANS  vERSo-spii^ALis  dorsi  of  Winfloii'. 
f  Transverso-spikalis  lumborum  vcterib.  sacer  ;  semi- 

SPINALIS  INTERNUS,   flVe  TR  ANS  VERSO-8PINAL1S    DORSI)    SBMI- 

SPiNALis,  five  TRANsvERso-spiNALis    coLLi^    pars   intcrna.-^ 
Winflow.     Transversalis  lumborum,  vulgo  sacer  |  tran^^ 

VERSALZS  dorsi;    TRANS VERSALIS  COLLI.— DotlglaS* 

from 
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from  the  upper  oblique  procefles^  and  from  the  root  o^ 
the  tranfverfe  proceiTes.  In  the  back  it  ariles  from 
the  tranfverfe  procefles,  and  therefore  arifes  there  by 
more  diftind  heads.  In  the  neck,  again,  it  arifes  from 
the  lower  oblique  procefles  more  confufe4ly* 

Its  bundles  or  ^ciculi  are  inferted  into  the  fpinoud 
proeefles  ;  fometimes  into  the  fecond,  or  even  into  the 
third  or  fourth  fpine,  above  that  from  which  the  bundle 
arifes ;  for  the  tendons  do  not  flop  at  that  fpinous  pro- 
cefs  which  they  firft  touch,  but  go  upwards,  taking  at-^ 
tachments  to  other  two  or  three,  and  mixing  their  ten- 
dons with  thofe  of  the  fafciculi  above  and  below ;  and 
thefe  tendons  reach  from  the  firft  of  the  loins  to  all 
the  vertebrae,  up  to  the  atlas,  which  is  the  only  one 
not  included. 

The  ufe  of  the  multifidus  fpinas  is  to  retain  the 
fpine  from  being  too  much  bent  forwards ;  for  thefe 
mufcles  ferve  (as  I  have  obferved)  the  purpofe  of  a 
ligament,  and  the  beft  of  all  ligaments,  having  a  de« 
gree  of  ftrength  exadly  proportioned  to  the  necefCty 
for  ftrength.      It  alfo  moves  the  fpine  backwards, 
though  perhaps  it  is  lefs  ufeful  in  this  than  as  a  liga- 
ment ;  for  we  find  it  as  ftrong  in  the  vertebrae  of  the 
back,  which  have  little  motion,  and  that  little  very 
flow  and  general.     It  feems  rather  intended  to  mode^ 
rate  the  lateral  motions  of  the  vertebras  than  to  pro- 
duce them :  When  it  ads,  its  chief  ufe  is  either  to 
refift  the  fpine  being  bent  forward  by  a  weight,  or  to 
ered  the  fpine. 

CXXXIV.  The  interspinales  colli,  dorsi,  and 

JLUMBORUM,  have  varieties  fo  little  interefting  that 

they  need  hardly  be  defcribed.    The  interspinales 

Vol,  I.  X  COLLI 
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COL  CI  are  (Ironger,  becaufe  the  neck  has  many  and 
quick  motions,  and  the  bifurcated  fpines  of  the  neck 
give  broader  furfaces  for  thefe  mufcles*  The  inter- 
5PINALES  DORsi  are  almoft  entirely  awanting,  becaufe 
'  the  fpines  of  the  back  are  clofe  upon  each  other,  and 
the  vertebrae  are  almofl:  fixed.  The  interspinales 
in  the  loins  are  rather  tendons  or  ligaments  than 
proper  mufcles. 

CXXXV-  The  intertraKsyersales  are  again 
ftronger  and  fuller  in  the  neck,  becaufe  of  the  lateral 
motions  of  the  neck  being  free,  and  its  tranfverfe  pro- 
cefles  forked.  They  are  in  more  numerous  bundles 
where  the  motion  is  greateft,  viz.  betwixt  the  atlas 
and  dentatus  ;  and  it  is  there  that  Albinus  counts  bis 

INTERTRANSVERSALES       CERVJCIS,       PRIORES  -  l-ATE-» 

RALfis,  &c.  The  inter-tranfverfarii  are  awanting  in 
the  BACK,  giving  place  to  the  ligaments^  by  which 
they  are  tied  to  each  other  and  to  the  ribs ;  but  in 
the  LoiNS^  the  inter-tranfverfarii  are  again  ftrong,  for 
the  lateral  or  twifting  motions  of  the  loins. 

The  mufcles  on  the  fore  part  of  the  head  and  neck 
will  complete  the  catalogue  of  thofe  belonging  to  the 
fpine,  and  they  are  the  chief  antagonifts  to  the  mufcles 
.   which  I  have  been  defcribing. 

CXXXVI.  The  platisma  MvoiDEsf  is  a  very  thin 
mufcular  expanfion,  like  the  cutaneous  mufcle  in  ani- 
mals. It  is  fpread  over  the  other  mufcles  immediately 
under  the  fkin,  and  covers  the  whole  neck  and  lower 
part  of  the  face, 

karifes  from  the  cellular  fubflance  and  aponeurofis, 

t  The   PLATISMA-MYOIDES    IS    alfo    naiTlcd    MUSCULUS     CUTA- 
yhV$   LATISSIMUS    COLLI,  ai.d  QU  ADR  ATU  S  GEKJS. 

which 
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^hich  cover  the  pcftoral  mufcle,  the  deltoid  mufcle, 
iand  the  clavicle.  Its  origin  is  by  long  feparate  flefhy 
flips ;  It  goes  like  a  thiii  integument  over  the  neckj 
knd  is  firft  inferred  about  the  depreflbr  ahguU  oris  ; 
and  then  going  over  the  mafTeter,  h  loft  betwixt  the 
tnuides  ahd  the  integuments  of  the  cheek. 

Perhaps  it  ferves  alfo  to  pull  down  the  ikin  of  the 
cheek  and  the  angle  of  the  nlouth  ;  but  its  chief  in* 
fertion  is  into  the  Idwer  jaw,  and  its  ufe  to  pUU  it 
downwards^ 

CXXXVn.  Mastoideus. — This  mufcle  arifes  part- 
ly from  the  clavicle,  partly  from  the  ftemum.  Albinus 
i'eckons  it  two  miifcles,  the  STERNb-MAStoiOEUS,  and 
cLEiDo-MASToiDEus  t  a  more  coulmon  name  is  the 
iTERNo-CLBiDo  mastoideus:  but  here,  as  tn  other 
things,  I  adhere  to  what  is  plained.  And  the  molt  fa- 
hiiliar  and  eafy  name  is  mufctilus  mastoideus,  confi- 
idisring  the  fclaviciilar  portion  as  an  addition  only. 

Its  oiigin  from  the  upper  part  of  the  ftftmum  is  pretty ' 
ft)tind.    It  ^fes  again  flat  from  the  fore  part  of  the 
clavicle  i  and  this  fecond  origin  is  broad  and  flefliy,  ^ 
while  the  fitft  one  is  tendinous  and  pointed.    Thefe 
two  heads  form  together  a  very  big  ftrong,  bellied, 
ddhy  mufcle,  which  is  inferted  into  the  maftoid  pro- 
cefs  by  a  broad  tendon,  which  indeed  furrounds  the 
maftoid  procefs,  and  from  that  extends  dill  backwards ' 
towards  the  limdoidai  future.     When  one  of  the 
inaftoid  mufcles  a6ls,  it  turns  the  head  to  one  fide  ; 
*%irhen  both  a£t,  they  pull  the  head  diredtly  forwards. 

CXXXVIU.  Rectus  internus  capitis  major. 
*Xhere  ate  dbree  muCcIes  on  each  fide,  lying  under  tlf^ 

X  t  ecfo- 
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cefophagus,  trachea,  and  great  veflels,  fiat  upon  the 
fore  part  of  the  vertebrx ;  and  this  is  the  firft  and 
longeft. 

Although  this  be  called  re&us,  it  is  oblique,  and  runt 
rather  on  one  fide ;  for  it  arifes  from  the  tranfverie 
procefles  of  the  five  lower  vertebrae  of  the  neck,  and  is 
ioferted  into  the  cuneiform  procefles  of  the  occipital 
bone,  juft  before  the  foramen  magnum. 

CXXXIX.  Rectus  iNTERNUs  MINOR.  Thisisan 
exceedingly  fmall  mufcle;  refembles  ihe  obliquus  pof- 
terior  of  the  head.  It  lies  immediately  under  the  rec- 
tus MA  JO  R :  It  arifes  from  the  fore  part  of  the  body  of 
the  firft  vertebnij  the  atlas ;  and  going  (like  the  other 
redus)  obliquely  inwards^  it  is  inferted  into  the  occi- 
pital bone  near  the  condyle. 

CXL.  And  the  rectus  capitis  lateralis  is  an* 
other  fmall  mufcle  like  the  former  ;  which  arifes  from 
the  tranfverfe  procefles  of  the  firft  vertebra,  and  is  in- 
ferted into  the  fide  of  the  cuneiform  procefs  pf  the  oc- 
cipital bone.  It  lies  immediately  under  the  exit  of  the^ 
great  jugular  vein. 

CXLI.  L  ONGUs  COLLI.     This  is  the  chief  of  thofe 
mufcles  which  lie  upon  the  fore  part  of  the  neck ;  it . 
is  very  long,  arifing  from  the  flat  internal  furface  of 
the  vertebra:  of  the  back  to  go  up  along  thofe  of  the 
neck. 

Its  origin  is  firft  within  the  thorax,  from  the  three 
uppermoft  vertebrae  of  the  back,  from  the  flat  part 
of  their  bodies,  and  then  from  all  the  tranfverfe  pro- 
cefles of  the  neck  except  the  three  upper  ones.  It  is 
itfcried  tendinous  into  the  fore  part  cf  the  fecond 

vertebra 
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TCTtebra  of  the  neck,  where  the  oppofite  large  muf^ 
des  meet  in  one  point  almoft  *. 

All  thefe  mufcIeSi  which  lie  thus  flat  upon  the  plain 
furface  of  the  vertebrae  of  the  neck,  pull  the  head  and 
neck  direftly  forwards ;  or  when  the  mufcles  of  one 
fide  aft,  they  are  of  ufe  in  pulling  it  towards  that  fide ; 
though  I  rather  fuppofe  that  that  motion  is  performed 
by  the  external  mufcles, 

CXLIL  The  scalenus  I  confider  as  one  mufcle;  for 
it  is  one  in  origin,  infertion,  and  office.  Its  origin  is 
from  the  whole  upper  furface  of  the  firft  rib  from  its 
cartilage  backwards,  and  alfo  from  the  fecond  rib; 
and  its  infertion  is  into  the  tranfverfe  procefles  of  the 
vertebrae  of  the  neck.  But  by  its  broad  origin,  and 
its  very  long  infertion,  it  gives  opportunity  for  divid- 
ing it  into  feveral  fafciculi ;  and  accordingly  it  has 
been  fo  divided :  but  thefe  divifions  are  entirely  mo- 
dern, artificial,  and  unnatural.  The  ancients  con- 
fidered  it  as  one  triangular  mufcle :  Winflow  divided 
it  into  two,  the  primus  and  fecukidus ;  Cowper  into 
three;  Douglas  into  four ;  and  Albinus  divides  it  into 
five  mufcles.  The  ancients  called  it  (calenus  from  its 
refemblance  to  the  fcalen  triangle  ;  and  the  true  ana- 
tomy is  to  confider  it  as  one  great  triangular  mufcle, 
flat,  and  flretching  from  the  ribs  to  the  neck,  ciofing 
the  thorax  above,  and  giving  paifage  to  the  nerves  and 
veiTels  of  the  arm. 

If  it  were  to  be  defcribed  in  diftinft  portions,  it 
would  be  in  three  parts.  The  anterior  portion  arifes 
from  the  tranfverfe  proceffes  of  the  fix  lower  verte- 

•  The  longus  colli  raufclc  is  in  part  coYcrcd  bj  the  redus  major. 

X  3  bras 
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\>TX  of  the  neck,  and  is  inferted  into  the  flat  part  of 
the  firfl  rib  hard  by  its  cartilage.  The  middle  portion 
from  the  four  lower  vertebrae  goes  to  the  outer  edge 
of  the  rib,  and  extends  along  all  its  length.  The  pof- 
teripr  portion  is  the  thinned  and  longeft  ;  for  i(  arifes 
from  the  tranfverfe  proceffes  of  the  fecond,  third,  and 
fourth  vertebrse.  It  is  iqferted  Into  the  upper  edge  of 
the  rib,  about  an  inch  or  more  ham  its  articulation 
with  the  fpine. 

The  firft  head  is  tendinous  and  fleihy  at  jts  infertion 
into  the  rib ;  b^t  the  fecond  and  third  heads  a^e  tea<f 
dinous  both  in  their  origins  and  infertions. 

The  artery  goes  through  the  flefli  of  tbe  firft  por- 
tion, about  an  inch  above  the  axilla. 

The  nerves  pafs  in  the  interftipe  betwixt  the  firft 
and  fecond  portions. 

The  office  of  the  fcalenus  mufcle  is  to  pull  the  necli; 
to  one  fide,  or  to  bend  the  head  and  neck  forward 
when  both  ^Qi ;  and  when  the  neck  is  fixed  back- 
wards, they  may  perhaps  raife  the  ribs ;  for  afthmatigs 
are  obferved  to  throw  the  head  backwards,  in  order  to 
raife  the  cheft  with  greater  power. 


J* 
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UF  THE  MITSCLES  OF  THE  ABDOMEN,  AND 

OF  THE  DIAPHRAGM. 


JT HE  addominal  mufcles  coi'er  in  the  belly,  contain 
the  bowels,  and  take  a  firm  hold  upon  the  pelvis  and 
the  trunk ;  the  diaphragm,  ag^in,  is  a  moving  parti- 
tion betwixt  the  thorax  and  the  abdomen ;  and  the  dia- 
phragm preffing  down  the  bowels  upon  the  abdominal 
mufcles,  enlarges  the  thorax,  and  the  abdominal  muf- 
cles re-ading,  puOi  the  bowels  back  upon  the  dia- 
phragm,  and  comprefs  the  thorax.  Thus  the  alter- 
nate yielding  and  re-a6tion  of  the  abdominal  mufcles 
and  diaphragm  performs  breathing;  agitates  the  bowels; 
promotes  the  circulation ;  c^cpels  the  faeces  and  urine ; 
aflifts  the  womb  in  the  delivery  of  the  child.  And, 
with  all  thefe  important  ufes,  the  abdominal  mufcles 
bend  and  turn  the  trunk,  and  fix  it  for  the  ftronger 
anions  of  the  limbs.  They  fteady  the  body  in  lifting 
freights,  in  bearing  loads,  in  all  our  more  violent  ex- 
ertions :  They  often  give  way  under  this  double  office 
of  breathing  and  of  draining  along  with  the  reft  of 
the  body ;  and  the  bowels  coming  out  through  their 

X  4  natural 
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natural  openings,  or  by  burfting  through  the  interfti- 
ces  of  their  fibres,  form  hemiae  of  various  kinds. 
Whence  the  anatomy  of  thefe  mufcles  is  mod  intereft- 
ing  to  the  furgeon. 

The  mufcles  of  the  abdomen  are  five  on  either  fide. 
I  •  The  outer  oblique  mufcle,  to  which  the  names  of 
DSSCENDENS,  DECLivis,  and  MAJOR,  are  added,  becaufe 
it  is  the  outermoft  of  all  the  abdominal  mufcles ;  be- 
caufe it  is  the  largeft,  covering  all  the  fide  of  the  ab- 
domen with  its  flefliy  belly,  and  all  the  fore  part  of  the 
abdomen  with  its  broad  expanded  tendon ;  and  it  it 
called  declivis,  or  defcendens,  becaufe  its  flefhy  belly 
begins  above  upon  the  borders  of  the  thorax ;  and 
t>ecaufe  both  its  mufcular  and  tendinous  fibres,  which 
lie  parallel  to  each  other,  run  obliquely  from  above 
downwards  and  inwards. 

2.  The  oBtiqyus  internus  is  named  from  its  being 
within  the  firft ;  and  has  the  names  of  ascsnoens  vel 
MINOR  fuperadded,  becaufe  its  flefhy  belly  is  fmaller 
than  that  of  the  firft,  arifes  below,  chiefly  in  the 
haunch-bone,  and  all  its  fibres  go  from  below  upwards. 

3.  The  TR ansversalis  lies  under  all  the  others,  and 
ne^t  to  the  cavity  of  the  abdomen,  and  has  but  one 
name,  which  alfo  is  derived  from  the  direftion  of  its 
fibres  running  acrofs  or  round  the  abdomen. 

4.  The  RECTUS,  fo  named  becaufe  of  its  running  oa 
the  fore  put  of  the  abdomen  in  one  ftraight  line  frooi 
the  pubis  to  the  fternum. 

5.  The  PYRAMIDAL  mufclc  is  the  only  one  named 
from  its  fhape.  It  is  a  fmall,  neat,  conical  mufde, 
which  arifes  from  the  os  pubis  by  a  broad  bafis,  and 
has  its  apex  turned  upwards;  but  it  is  not  always  found, 

for 
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Ibr  it  is  only  as  a  fupplement  to  the  redi  mufcles  and 
a  part  of  them ;  whence  it  has  been  named  musculus 
succENTURiATus,  oi  fupplcmentary  mufcle. 

CXLIIL  The  external  oblique  mufcle  arifes  from 
the  ribs,  and,  like  all  the  others  which  arife  from  ribs, 
is  a  ferrated  mufcle.  It  comes  from  the  eight  lower 
ribs  by  di(tih&  flefhy  tongues,  one  from  each  rib. 
Thefe  fetrs  are  mixed  with  the  indentations  of  the 
lerratus  major  anticus  mufcle,  which  goes  off  in  an 
oppofite  dire£kion.  The  origin  of  the  mufcle  lies  out 
broad  upon  the  border  of  the  cheft ;  it  is  .its  thickeit 
and  mod  flefhy  part,  whence  its  fibres  go  down  all  in 
one  diredion  parallel  with  each  other,  but  oblique 
with  refped:  to  the  abdomen.  Its  flefhy  belly  ceafes 
about  the  middle  of  the  fide.  Its  flat  fheet  of  tendon 
goes  over  the  fore  part  of  the  belly  till  it  meets  its  fel- 
low exadly  in  the  middle ;  fo  that  one  half,  or  the  back 
part  of  the  abdomen,  is  covered  by  its  fiefliy  belly,  and 
the  fore  part  by  its  tendinous  expanfion. 

The  mufcle  meets  its  fellow  in  the  middle  of  the 
belly ;  and  this  meeting  forms  (along  with  the  other 
tendons)  a  white  line  from  the  pubis  to  the  flemum, 
which  is  named  linea  alba.  It  alfo,  before  it  reaches 
the  middle,  adheres  to  the  flat  tendon  of  the  inner  ob- 
fique  mufcle.  This  meeting  is  about  four  inches  on  ei- 
ther fide  of  the  linea  alba,  and  is  a  little  Inclined  to 
the  circular,  whence  it  is  named  linea  femilunaris. 
And,  finally,  this  mufcle  is  implanted  into  the  fpine  of 
the  ilium ;  flefhy  about  the  middle  of  the  ilium  ;  ten- 
dinous at  the  fore  part  or  fpinous  procefs  of  the  ilium ; 
and  (till  tendinous  into  the  whole  length  of  that  liga- 
ment, which  extends  from  the  fpine  of  the  ilium  to 
the  crefl  of  the  pubis. 

This 
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This  IS  the  \vhole  of  its  infertion,  viz.  all  the  lengtli 
of  the  linea  ^Iba,  from  the  pubis  to  the  ftemuix!,  the 
fore  part  of  the  fpine  of  the  ilium,  and  the  liganitilt 
of  Paupart ;  which,  though  it  is  commonly  thought  to 
be  but  the  tendon  of  the  external  oblique  ftretching 
from  point  to  pointy  is  in  truth  a  dtftin£t  ligament^  in* 
dependent  of  the  tenfjop^  and  (Ironger  than  it. 

CXLIV.     OpLIQUUS    INTERNUS   ABDOMINIS. — Tbc 

chief  part  of  this  mufcle  arifes  thick  and  flefhy  from 
all  the  circle  of  the  fpine  of  the  ilium,  with  its  fibres 
directed  upwards.  But,  to  be  accurate,  we  muft  de- 
fer ibe  it  as  arifing  from  the  whole  length  of  the  fpine 
of  the  ilium;  from  the  joining  of  the  ilium  and  facrum ; 
from  the  fpines  of  the  facrum  itfelf ;  and  from  the  three 
lower  fpinous  procefles  of  the  loins*;  and,  laftly,  it 
arifes  from  the  ligament  of  the  thigh,  at  its  end  next  to 
the  ilium ;  but  flill  the  chief  belly  is  at  the  iliac  fpine. 
From  that  it  fpreads  upwards  in  a  radiated  form  ;  the 
central  fibres  only  are  direft,  going  acrofs  the  abdo- 
men to  the  linea  alba ;  the  higher  fibres  afcend  and 
go  towards  the  (lernum,  and  the  lower  ones  go  oblique- 
ly downwards  to  the  pubis.  Its  flat  tendon  is  like  that 
of  the  external  oblique ;  and  it  is  inferted  into  the  car- 
tilages  of  all  the  falfe  ribs,  into  the  flernum,  and  into 
the  linea  alba  through  its  whole  length. 

CXLV.TheTR  ANSVERSALis  ABDOMINIS  runs  direft- 
ly  acrofs  the  belly.  It  arifes  flefhy  from  the  inner  far- 
face  of  the  fix  lower  ribs,  where  its  digitations  mix 
with    thofe  by  which   the   diaphragm   arifes    tendi- 

*  This  origin  from  the  fpinous  proccfles  of  the  loins  is  a  thin  ten* 
don  commoQ  with  the  ferratus  and  latif&mus  durd  mufdes. 

noui; 
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|lons ;  from  the  tranfverfe  procefles  of  the  four  lower 
lumbar  vertebrae ;  from  the  whole  fpine  of  the  os  iRum ; 
pad  from  a  part  of  the  femoral  ligament.  Upon  the 
]irhole»  its  origin  is  like  that  of  thp  inner  oblique  mufclej 
iff  fibres  go  acrofs  the  abdomen,  and  its  tendon  is  in- 
lerted  Ii^to  the  whole  length  of  the  linea  alba. 

The  fuccei&on  In  which  thefe  three  mufcles  arife 
frqim  the  cheft  is  this :  The  external  oblique  mufcle 
}iet  broad  upon  the  outfide  of  the  cheft,  and  fo  its 
tongues  miz  with  the  tongues  of  the  ferratus  anticus 
fnajor.  The  internal  oblique  mufcle  again  rifet  lower 
^wn  the  thorax,  from  its  edge,  from  the  cartilages  of 
^  ribs.  The  tranfverfe  mufcle  arifes  within  the  tho- 
fax^  hom  the  internal  furface  of  the  ribs,  oppofite  to 
yfAxere  the  tongues  of  the  external  oblique  lie ;  and  the 
diaphiagm  arifing  from  the  fame  ribt,  mixes  its  indigi- 
.tations  with  the  tranfverfalis ;  fo  that  Cafpar  Bartho^ 
lin  obfisrving  this  indigitation  to  be  very  curious  in  the 
larger  animals,  believed  the  diaphragm  and  tranfverfe 
mufcles  to  be  but  one  great  trigaftric  or  three  bdlied 
mufcle  furrounding  all  thC|j^bdomen. 

CXLVI.  The  recti  mufcles  cover  the  abdomen  on 
its  fore  part,  in  a  line  from  the  pubis  to  the  fteriium ; 
and  they  belong  fo  equally  to  the  ftemum  and  to  the 
pubis,  that  it  is  indifferent  which  we  call  their  origin, 
and  which  their  infertion.  The  origin  (as  I  fhould  call 
It)  of  each  reflus  mufcle  is  in  the  ftemum ;  is  abroad 
and  flelhy ;  lies  upon  the  outlide  of  tfie  ftemum,  co- 
yering  part  of  the  fternum,  and  all  the  xiphoid  carti- 
lage, and  touching  and  mixing  its  fibres  with  the  great 
pe&oral  mufcle.  It  is  about  four  inches  broad  all 
down  the  abdomen,  and  terminates  at  the  fide  of  the 

fymphyfis 
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fymphyfis  pubis  with  a  flat  and  pointed  tendon  aboQt 
an  inch  in  length  and  about  an  inch  broad.  This 
mufcle  is  croflfed  at  intervals  by  four  tendinous  inter- 
fedions,  which  divide  it  into  five  diflind:  bellies.  Com- 
monly there  are  three  bellies  above  the  umbilicus  and 
two  below ;  but  the  refti  mufcles  are  the  leaft  regular 
of  all  the  mufcles  of  the  abdomen.  Vefalius,  Albinus» 
and  Sabbaticr,  were  thought  to  have  found  the  ncfii 
abdominis  extending  up  to  the  throat;  but  it  is  now 
found  that  Vefalius  had  only  reprefented  the  mufdet 
of  a  monkey  or  of  a  dog  (which  are  very  long),  upon 
the  thorax  of  a  human  fubjed  *  ;  Sabbatier,  upos  re^ 
viiing  his  notes^  retrads  what  he  had  faid ;  and  Albi- 
nus  alfo  is  fuppofed  to  have  feen  only  a  produdion  of 
the  maRoid  mufcley  extending  down  the  breaft ;  for 
irregularities  of  this  kind  are  very  often  found. 

CXLVII.  the  PYRAMIDAL  mufcles  are  as  a  fupplcf- 
ment  to  the  rcftl.  There  is  afmall  neat  pyramidal  muf- 
cle on  each  fide,  or  rather  a  triangular  mufcle,  fle(hy 
through  its  whole  extent  and  length,  with  its  bafe  turn- 
ed towards  the  pubis  and  its  apex  towards  the  umbili- 
cus ;  fo  that  its  origin  is  in  the  creft  of  the  pubis  and 
its  pointed  infertion  in  the  linea  alba  :  and  though  the 
pyramidal  nmfcles  have  been  fuppofed  by  Mafla  to  re» 

*  "  Porro  (r)  llnca  infignitur,  quae  carneam  rcAi  mufculi  ptr- 
**  tern  finit,  quseque  ultima  ipdus  infcrtionia  in  homine  eft  portio, 
**  uti  in  quarta  tabula  ad  charaderem  n.  eft  ccrncrc.  Intercapediae 
**  Igitur  ab  r.  ad  s.  ptrtinente,  fc  offert  rc6li  siMiE  abdominis  muf- 
**  cull  tendo,  feu  mcmbrana,  excarnifvc  mufculi  pars ;  t.  autem  in- 
**  dicat  carneam  mufculi  fedem,  primre  coftac  ct  fecundas  thoracis  in- 
'*  fcrta'.n,  ell  que  latiu  illc  tcndo  hominibus  haudquaquam,  ut  in 
•*  caudiitii,  limiis,  ct  caiiibus  confplcuui."  V^salius,  p.  156. 

late 
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late  to  the  penis,  or  by-FallopIus  to  belong  to  the  uri- 
nary bladder,  their  true  ufe  is  only  to  aflift  the  rectus 
to  draw  down  the  fternum,  and  tighten  the  linea  alba, 
and  fo  to  give  greater  power  to  the  oblique  and  tranf- 
yerfe  mufcles.  The  pyracnidalis  Is  fo  irregular  a  mufcle, 
that  fometiroes  two  are  found  on  one  fide  and  none  at 
all  on  the  other.  Sometimes  two  on  each  iide,  fome- 
times  (here  is  but  one,  and  very  often  they  are  awanting^ 
the  belly  of  the  reflus  coming  quite  down  to  the  pubis. 

1.  The  LINEA  ALBA  IS  the  common  meeting  of  all 
the  thin  flat  tendons ;  and  therefore  we  call  it  their  in- 
fertion,  being  the  common  point  towards  which  they 
all  a& :  it  is  white>  by  the  gathering  of  all  the  colour- 
kfs  tendons. 

2.  The  LINEA  SEMILUNARIS  is  a  line  of  the  fame 
white  appearance,  of  a  circular  form,  and  produced  by 
the  meeting  of  all  the  tendons,  on  the  edge  of  the  rec^ 
tus  mufcle,  to  form  a  (heath  for  it. 

3.  The  SHEATH  for  the  rectus  muscle  does  not 
admit  of  fo  brief  a  definition  as  thefe:  It  has  been  com** 
momly  fuppofed  to  be  fornned  in  a  very  curious  manner, 
chiefly  by  the  broad  tendon  of  the  obliquus  intemus, 
which  being  the  central  mufcle  betwixt  the  two  other 
layers,  is  fuppofed  to  have  its  tendon  fplit  into  two 
thin  flieets ;  that  the  outermod  fheet  adheres  to  the 
outer  oblique  mufcle,  forming  the  outer  part  of  the 
Iheath,  while  its  inner  fheet  adheres  to  the  tendon 
of  the  tranfverfe  mufcle,  forming  the  inner  part  of 
the  flieath :  but  this  is  too  intricate,  and  can  hard- 
ly be  proved  by  diflieclion.  Cowpcr  exprcfles  his 
doubts  about  the  dodtrine  of  the  tendon  of  the  in- 
ner oblique  mufcle  being  fplit  into  two  layers ;  and  I 

think 
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think  the  trueft  defcription  is  this,  that  all  Ac  tendoiHT 
meet  and  adheit  in  the  femilunar  line  i  that  they  im* 
triedtately  part  to  form  this  (heath ;  that  the  flat  ten*^ 
dons  of  both  the  oblique  mufcles  go  upon  the  outer 
furface  of  the  redus  to  form  that  fide  of  the  (heath  i 
that  the  tendon  bf  the  traiifveHe  mufcle  only  Ud 
under  the  red:ud,  forming  the  lo]rirer  part  of  the  (heathy 
and  that  it  is  unaflifted  by  any  lamella  of  the  inner  ' 
oblicjoe  mufcle;   that  the  iheath  is  complete  at  the 
fore  part,  or  over  tlie  mufcle ;  but  that  under  the  muf* 
cle  the  (heath  flops  about  five  or  fix  inchbs  above 
the  pubis»  and  that' there  the  re£ti  mufcles  ('or  iri 
their  place  the  pyramidal  mbfcles)  lie  bai^  upon  the 
bladder  and  other  abdominal  vifcefd,  lined  only  by 
the  thin  peritonxum  *.    And  that  this  back  layer  of 
the  fheath  is  thinner  and  more  delicate,  and  but  lxt« 
tie  attached  to  the  back  part  of  the  reflus  mufcle^ 
which  is  eafily  railed  in  difTeftion ;  while  the  fore  part 
of  the  fheath  adheres  firmly  to  the  fore  part  of  the 
mufcle  forming  thofe  crofs  bands  or  tendinous  inter- 
fe£tions  which  divide  the  i  edus  into  bellies ;  and  the ' 
fheath  where  it  lies  over  the  mufcle  cannot  be  diffecr 
ted  without  a  degree  of  violence  either  to  the  fheath 
or  to  thefe  tendinous  interfeftions. 

4.  The  uMBiucus  is  that  opening  in  the  centre  of 
the  abdomen,  in  the  middle  of  the  tinea  alba^  through 
which  the  nutritious  veffels  of  the  foetus  pafs.    TTic 

•  Cowpcr  had  never  obferved  this,  but  once  that  the  lower  part  of 
the  redius  was  not  lined  by  the  tendon  of  the  tranfveifalis.  He 
concluded  that,  in  this  in  (lance,  It  was  a  f  porting  of  nature ;  *'  b 
**  much  a  lufus  naturae,  that  accidents  like  this  might  be  the  caufe 
•'  of  certain  rupturtfs." 

4  veflcls 
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Veflrls  have  degenerated  into  ligaments  in  the  adult^ 
and  the  umbilicus'  is  clofed  in  the  form  of  a  ring  ;  but 
fbmetimes  it  is  forced  by  violent  adion,  and  the  viicent 
come  out  by  it,  forming  umbilical  hernia. 

5.  The  RING  of  the  abdominal  muscles  is  that 
opening  near  the  lower  part  of  the  abdomen,'  juft  over 
the  pubisj  through  which  the  fpermatic  cord  pafies  in 
man,  and  the  round  ligament  of  the  womb  in  women. 
Gowper  (p.  5.)  lays,  that  the  fpermatic  cord  pafles 
through  feparate  rings,  in  each  of  the  three  abdominal 
miifcles }  and^  like  older  authors,  he  makes  nature 
exceedingly  wife,  in  placing  the  rings^  not  opfpo&tt  to 
each  other,  but  one  high,  and  another  lower,  and  a 
third  lower  ftill,  fo  as  to  prevent  the  bowels  falling 
out*    But  the  truth  is,  that  neither  the  internal  ob« 
lique,^  nor  the  tranfverfe  mufcles,  have  any  fhare  at  all 
in  the  ring,  which  belongs  entirely  to  the  external  ob* 
lique  mulcle,  and  is  formed  in  this  way*    All  the  ten- 
dinotts  fibres  of  the  external  oblique  are,  like  the  muf- 
cle  itfelf,  oblique,  running  from  above  downwards  ; 
and  the  tendinous  fistfciculi  are  in  fome  [daces  wider, 
a  little  disjoined  fipm  each  other,  and  refembling 
ftripes  croflfed  by  fmall  threads  of  tendon,  as  if  the 
long  fibres  were  in  danger  of  parting  from  each  other, 
fo  as  to  leave  a  gap,  and  were  held  together  b^  thefe 
crofs  threads }  and  it  is  in  fad  a  wider  and  perfe&  fe» 
paration  of  two  fibres  that  forms  the  ring,  and  a 
fironger  interlacement  of  crofs  fibres  that  fecures  it 
from  fplitting  farther  up.    But  the  chief  fecurity  of 
the  ring  is  by  the  form  of  the  opening  ;  for  it  is  not 
a  ring,  as  we  call  it,  but  a  mere  fplit  in  the  tendon, 
which  begjuis  about  an  inch  and  a  half  above  the  pubisj. 

is 
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is  oblique,  and  looking  towards  the  pabis^  like  the 
fibres  which  form  it,  and  confifls  of  two  legs  or  pillars 
of  the  ring,  as  they  are  called  ;  for  the  upper  flip,  which 
forms  the  upper  part  of  the  opening,  goes  direftly  to- 
wards the  creft  or  higheft  point  of  the  pubis  ;  the  lower 
pillar,  or  the  flip  which  forms  the  lower  line  of  the  flit, 
turns  in  behind,  gets  under  the  upper  one,  and  is  im- 
planted into  the  pubis,  within  and  behind  the  upper 
pillar :  this  lower  flip  forms  at  once  the  lower  pillar  of 
the  ring  and  the  edge  of  the  femoral  Ugament. 

Now  this  croifing  of  the  pillars  of  the  ring  fecures  it ; 
for  the  more  the  mufcle  pulls  in  prefling  upon  the  ab- 
dominal vifcera,  the  tighter  is  the  flit  drawn ;  and  the 
obliquity  of  the  opening  gives  the  dire£tion  to  hemix  of 
the  groin,  which  always  point  towards  the  pubis,  fo  as 
to  fall  into  the  fcrotum  in  men,  or  into  the  labia  pa* 
dendi  in  women,  keeping  clofe  by  the  groin. 

The  fpermatic  cord,  formed  of  the  veflels  belong- 
ing to  the  tefticle,  pafles  through  this  ring  of  the  ex- 
ternal oblique  mufcle ;  but  as  the  internal,  oblique, 
and  tranfverfe  mufcles,  form  no  fliare  in  the  ring,  the 
cord  pafles  by  their  lower  edge,  but  not  through  it. 
At  the  place  where  the  cord  pafles  the  edge  of  the  in- 
ternal oblique  mufcle,  it  fends  a  bundle  of  flefliy  fibres 
down  along  the  cord,  which  go  all  along  the  cord,  gra- 
dually extend  towards  the  tefticle,  expanding  and  grow- 
ing thin  upon  the  upper  end  of  the  tefticle,  and  gra- 
dually difappearing  on  its  body.     This  is 

CXLVIII.  The  cremaster  muscle  of  the  tes- 
ticle, which  is  a  thin  flip  of  fibres  from  the  internal 
oblique  mufcle  of  the  abdomen;  which  is  defigned 
for  fufpending  the  tefticle,  and  for  drawing  it  up  ;   is 

very 
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very  thick  and  ftrong  in  the  lower  animall,  as  in  bulls, 
dogs,  &c. ;  is  eafily  found  in.  man,  but  not  always, 
being  fometimes  thin  and  pale,  and  hardly  to  be 
known  from  the  coats  upon  which  it  lies.  It  appear^ 
to  grow  more  flefhy  in'old  age,  and  to  be  thickened  in 
enlargements  of  the  tcfticle,  the  better  to  fupport  the 
weight. 

6.  The  LIGAMENT  of  the  thigh*  is  a  diftinft  liga- 
ment, and  not  merely  the  tendon  of  the  external  ob-» 
liquc,  rounded  and  turned  in.  It  arifes  from  the  fpi- 
nous  nrocefs  of  the  ilium,  and  is  inferted  into  the  creft 
of  the  pubis.  It  receives  the  external  oblique  mufcle^ 
for  the  tendon  is  implanted  into  it*  Part  of  the  flefli 
of  the  internal  oblique  mufcle  arifes  from  the  outef 
en<i  of  the  ligament.  It  forms  an  arch  under  which 
the  pfoas  and  iliacus  internus  mufcles,  and  the  great 
artery  of  the  thigh,  and  its  anterior  nerve,  pafs  our^ 
The  greats  vein,  and  the  lymphatics  of  the  limb,  re* 
turn  under  it  to  get  into  the  abdomen  ;  the  lympha* 
tic  glands  of  the  groin  lie  there.  The  whole  interftice 
18  furrounded  and  filled  up  by  cellular  fubftance  and 
fat ;  but  It  is  not  firm ;  the  playing  of  the  mufcles, 
and  the  fat,  and  inguinal  glands,  keep  it  open  and 
[ax;  and  at  that  point  the  bowels  are  apt  to  fall  down» 
efpecially  in  women,  where  the  fpine  of  the  ilium  13 
high  and  the  arch  wide.  So  little  are  femoral  hernial 
or  the  form  of  this  opening  underftood^  that  no  particu- 
lar cuihion  is  adapted  to  this  part ;  for  it  is  fupported 
by  the  common  bandage  for  the  hernia  of  the  groin  j 

♦  TbU  ligament  of  the  thigh  it  named  alfo  the  inguih  al  LtOA- 
MBNT  ;  the  CBURAL  arch;  the  ligament  of  Paufart;   the 

LIGAMENT  of  FaLLOPIUSi  &C 

Vol.  !•  Y  And, 
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And,  a  fe^  years  ago,  hernia  of  the  groin  was  not 
even  known  by  anatomifts  of  the  higheft  name.  For 
Cowper  fays  (explaining  Paupart's  ligament),  "  It  is 
not  impoflible  but  that  ruptures  may  fometimes 
happen  in  this  part ;  and  I  am  apt  to  imagine  this 
to  be  the  cafe  when  a  rupture  is  very  large,  and  not 
to  be  retained  by  a  trufs/' 
It  often  happens^  that  in  vomiting,  in  violent  cough- 
•  ing,  in  flraining  at  ftool,  or  in  lifting  heavy  weights^ 
thefe  natural  openings  are  forced,  and  the  bowels  de- 
fcend.  The  umbilicus  is  very  feldom  forced  by  fud- 
dcn  exertion,  for  it  is  a  very  firm  ring ;  but  often  it  is 
flowly  dilated  in  pregnancy  ;  and  hernia  of  the  navel  is 
infinitely  more  frequent  with  women  than  with  men. 
*— The  opening  of  the  ring  is  often  kept  dilated  by  the 
bowels  following  the  tefticle  when  it  defcends;  fa 
that  though  th^e  accident  be  almoft  forgotten,  the 
hernia  often  appears  again  in  the  adult :  moft  fre- 
quently the  ring  is  forced  in  Qrong  young  men  by 
hard  and  continued  labour,  or  by  fudden  flraining ; 
but  women  are  fafer  from  this  kind  of  hernia,  becaufc 
the  round  ligament  of  the  womb  is  fmaller  than  the 
fpermatic  cord,  and  the  ring  in  them  is  very  clofc. 
— Abdominal  hernia  are  thcfe  which  come,  not 
through  any  natural  opening,  but  through  the  inter- 
ftices  of  the  mufcles,  by  the  parting  of  the  mufcular 
fibres  on  an  accidental  wound  in  the  abdomen,  or  by 
the  operation  of  th^  Cefarean  fedion ;  for  a  wound 
gr  of  the  abdominal  mufcles  feldom  heakrfo  neatly  as 
r  not  to  leave  fome  fmall  interftice,  thrcmgh  which  the 
bowels  protrude.  Thus  any  point  may  be  forced  by 
violence,  any  of  the  openings,  or  all  of  them,  may  be 

relaxed 
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relaxed  by  weaknefs,  as  in  dropfical  or  other  lingering; 
direafe's :  for  it  is  from  this  caufe  that  hernise  are  more 
frequent  in  childhood  and  in  old  age ;  by  the  laxity 
which  is  natural  to  childhood,^or  by  the  weaknefs  na- 
tural to  the  decline  of  life.  Often  there  feems  to  be  i 
hereditary  difpofition  to  hernifc  in  certain  houfes ;  the 
form  of  the  openings  of  the  abdomen  being  tvider  in  a 
whole  family,  juft  as  the  features  of  the  face  ar^  pe- 
culiar. And  I  have  feeri  a  child  with  all  thzk  opening^ 
fo  particularly  wide,  that  upon  the  flighteft  coughing  or 
<!rying,  hernia  came  down  at  every  poffible  point,  at  the 
navel,  the  fcrotum,  the  thigh,  and  in  the  (ideS  of  the 
abdomen,  all  at  once  ;  or,  as  one  tumoiir  viras  reduced^ 
another  afofe. 

The  effeds  of  the  abdominal  mufcles  in  moving  the 
trunk  cannot  be  miftaken.  The  recti  pull  the  ribs! 
downwards  in  breathing,  flattening  the  belly,  and  bend- 
hig  the  body  forwards.  The  two  obliqije  muscles 
of  one  fide  afting,  turn  the  trunk  upon  its  axis  ;  but 
the  dbliqiie  tnufcles  of  the  oppofite  fide  ading,  co- 
eperate  with  the  re£lus  in  flattening  the  belly  and  bend- 
ing the  body  :  and  the  transverse  muscles  tighten 
the  iinea  alba,  fo  as  to  give  cffed  to  all  the  others  ; 
and  particularly  they  brace  the  (heath  of  the  rcfti 
mufcles j  fo  as  to  give  them  their  true  efFeft. 

CXLIX.  The  diaphragma  is  a  Greek  wotd,  tranf- 
lated  inter- feptum  ;  the  tranfverfe  partition  betwixt  the 
abdomen  and  the  thorax  ;  the  midriff;  but  it  is  noi 
merely  2^  tranfverfe  partition^  it  is  a  vaulted  divifion 
betwixt  the  thorax  and  abdomen ;  and  not  only  is  the 
middle  raifed  into  a  vaulted  form,  but  its  obliquity  is 
fuch,  that  though  its  fore  part  be  as  high  as  the  ller- 

Y  %  num. 
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num,  its  lower  and  back  pare  arifes  near  the  pelvis 
fronrthe  loweft  vertebrae  of  the  loins. 

It  is  a  circular  mufcle,  which  is  fle(hy  towards  its 
borders,  and  tendinous  in  the  centre ;  which  is  convex 
towards  the  thorax,  and  concave  towards  the  abdo- 
jr.cn  ;  becoming  plain,  or  almoft  fo,  when  it  prefles 
a^  »infl  the  abdominal  mufcles  in  drawing  the  breath  ; 
and  returning  to  its  convex  form  \&hen  the  abdominal 
nvjfcles  reaft  in  pulhing  it  back  into  the  thorax. 

The  diaphragm  arifes,  by  one  broad  flefhy  attach* 
mem,  from  all  the  borders  of  the  cheft,  forming  the 
upper  or  greater  mufcle  of  the  diaphragm  ;  and  it 
arilcs  below,  by  many  fmall  tendinous  feer,  from  the 
fore  part  of  the  loins,  which,  meeting,  form  what  is 
called  the  lefler  mufcle  of  the  diaphragm,     ift.  The 
GREAT  or  UPPER  mufcle  arifes,  firft,  from  under  the 
xiphoid  cartilage,  and  from  the  lower  furfaceofthe 
lKr:ui!ij.     2vi!\\  From  ail  the  f.  !:'e  ribs ;  from  the  car- 
ti!age  *^t  the  icvenih,  eighth,  and  r::.ihribs;  and  from 
th.*  bouv  parts  of  the  i^n:h  and  eleventh  ribs  ;  and 
from  ihv^  tip  of  the  :wcli:h  rib.     All  ihefe  origins  are, 
or  cour.V,  i-rihv  o:gi:u:ijr:s  or  tongues,  which  inter- 
nux  \^::h  :h^"t-  of  the  t:aniV-rfe  mufcle  of  the  abdo- 
Biea.      :il>*  Vro:u  the  tip  of  the  twelrth  rib  to  the 
Liir.b^r  v. rubra:  th^re  ii  i  lipnienc  cxrended,  which> 
o.  ...T  ITxc^  i:\  iiwh  ov^r  ;he  ri.^Oi  and  qu::Jratus  liun- 
Ivr^u  iuu.V',i>.  ii  ujiaiii  lIv-amintum  ailcuatum; 
a!u:  :ro:u  :h:>  auochcr  par:  ilill  cf  the  great  tnukJe  of 
x: .  V  uvhrac-^  OLTiiVi.     Thus  the  upper  mufcle  of  the 
J..'.h:::i:a  hjL<  locr  ch:;r:\:rich:5,  ^iz-  frcm  ander  the 
.;.:uc::;  jlt:.;  ii^  ho:i  ci:;iliige  y  irz=i  ^  diefille  ribs ; 

:  from 
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from  the  Kgamentum  arcuatum :  and,  in  fliort,  from 
all  the  borders  of  the  cheft,  from  the  xiphoid  carti- 
lage quite  round  to  the  vertebrae  of  the  loins. 

1.  The  LESSER  MUSCLE  of  the  DIAPHRAGM,  which 
arifes  from  the  fpine,  begins  by  four  fmall  flender  ten- 
dinous feet  on  each  fide.  The  firft  of  thefe,  the  long- 
cft  one,  arifes  from  the  fecond  vertebra  above  the  pel- 
tIs  :  it  goes  from  the  flat  fore  part  of  its  body,  and  ad- 
heres to  the  fore  part  of  all  the  lumbar  vertebrae  as  it 
mounts  upwards.  The  fecond  rifes  from  the  third 
vertebra,  but  farther  out  towards  the  fide  of  the  ver- 
tebra. The  ,  third  arifes  from  the  fide  of  the  fourth 
vertebra.  And  the  fourth  tendon  of  the  diaphragm 
arifes  from  the  tranfverfe  procefs  of  the  fame  fourth 
Tcrtebra  of  the  l^ins.  But  indeed  we  ought,  in  place 
of  this  minute  demonftration,  to  fay,  that  it  arifes 
from  the  four  uppermoft  lumbar  vertebrae  by  four 
tendinous  feet,  fiat  and  gliftening,  and  adhering  clofely 
to  the  fiiining  ligament  with  which  the  bodies  of  the 
vertebra:  are  fi:rengthened ;  that  thefe  tendons  foon 
join  to  form  a  ftrong  round  flefiiy  leg,  which  is  called 
the  cms  diaphragmatis  ;  of  which  crura  the  left  is  the 
fmaller  one ;  and  that  thefe  crura,  joining,  mixing, 
and  crofling  their  fibres,  form  a  flefliy  belly,  the  leflcr 
mufcte  of  the  diaphragm. 

3.  The  TENDOM  in  the  centre  of  the  diaphragm  is 
determined  in  its  fliape  by  the  extent  of  thefe  flefhy 
bellies ;  for  the  great  mufcle  above  almoft  furrounds 
the  central  tendon.  The  fmaller  mufcle  below  meet- 
ing it,  the  two  divifions  give  it  a  pointed  form  be- 
hind ;  the  tendon  has  the  figure  of  a  trefoil -leaf,  or  of 
die  heart  painted  upon  playing  cards.    The  middle 
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l;ne  of  this  tendinous  centre  is  fixed  by  the  memj 
brane  which  divides  the  thorax  into  two  ;  the  two  fides 
go  upwards  into  the  two  fides  of  the  cheft,  each  with 
7f  form  like  the  bottom  of  an  inverted  bafin  :  their  con- 
vexity  reaching  within  the  thorax,  quite  up  to  the  level 
of  the  fourth  true  rit) :  the  proper  centre  of  the  dia- 
phragm is  fixed  by  this  connedion  with  the  mediaf- 
tinum>  that  its  motion  might  not  diforder  the  adioi^ 
of  the  heart,  which  refts  upon  this  point,  arid  whofe 
pericardium  is  fixed  to  the  ttndon :  but  the  convexity 
of  either  fide  defcends  and  afccnds  alternately  as  the 
diaphragm  contrafts  or  is  relaxed  ;  fo  that  it  is  chiefly 
thefe  convexities  on  either  fide  which  are  moved  in 
l^reathing. 

Thus  is  the  diaphragm  compofed  (){  one  great  an4 
circular  mufcle  before  ;  of  one  fmaller  circular  muf- 
cle  behind  ;  and  of  the  triangular  tendon,  as  the  cen- 
trc  betwixt  them  :  and  both  in  its  flefliy  and  tendi- 
nous parts,  it  is  perforated  by  feveral  veffels  palling 
reciprocally  betwixt  the  thorax  and  the  abdomen. 

Firft,  The  aorta  or  great  artery  of  the  trunk  paffes 
^twixt  the  crjra  cr  legs  of  the  diaphragm,  which  like 
an  arch  ftridc  over  it  to  defend  it  from  preflure. 

Secondly,  The  oesophagus  paffes  through  the  dia- 
phragm  a  little  above  this,  and  to  the  left  fide :  its  * 
paffage  is  through  the  lower  flefli  belly,  and  through 
the  moft  fleihy  part  of  the  diaphragm  :  and  the  muf- 
cular  fibres  of  the  crura  diaphragmatis  firft  crofs  un- 
der the  hole  for  the  oefophagus,  then  furround  it, 
then  crofs  again  above  the  hole ;  fo  that  they  form 
the  figure  of  S :  and  the  oefophagus  is  fo  apparently; 
compreffed   by  thele  furroundin^    fibres^  that   fomq 
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anatomifts  have  reckoned  this  a  fort  of  fphinifter  for 
the  upper  orifice  of  the  ftomach. 

Thirdly,  The  great  vena  cava  goes  up  from  the 
abdomen  to  the  heart,  through  the  right  fide  of  the 
diaphragm  ;  and  this  hole  being  of  a  triangular  form, 
being  in  the  hard  tendon,  and  larger  than  the  vein 
requires,  there  is  no  danger  of  ftrangulatioa  in  the 
vein. 

The  tendon  is  compofed  of  fibres  which  come  from 
the  various  fafciculi  of  this  mufcle,  meet  and  crofs 
each  other  with  a  confufed  interlacement,  which  AU 
binus  has  been  at  much  pains  to  trace,  but  which 
Haller  reports  much  more  fenfibly:  "  Intricationes 
"  variae  et  vix  dicenda: ;"  irregular  and  confufed^ 
croffing  chiefly  at  the  openings,  and  efpecially  at  the 
vena  cava,  the  triangular  form  of  which  feems  to  be 
guarded  in  a  moft  particular  way. 

The  lower  furface  of  the  diaphragm  is  lined  with 
the  peritonaeum  or  membrane  of  the  abdomen ;  and 
the  upper  furface  is  covered  with  the  pleura  or  mem- 
brane of  the  chcft.     The  hole  for  the  vena  cava  is  fo 
large  that  the  peritoipeum  and  pleura  meet,  and  touch 
each  other  through  this  opening  all  round  the  vein.    . 
The  chief  ufe  of  the  diaphragm  is  in  breathing ;  and 
in  this  office  it  is  fb  perfeA,  that  though  there  be  a 
complete  anchylofis  of  the  ribs  (as  has  often  )iappen- 
ed),  the  perfon  lives  and  breathes,  and  never  feels  the 
lofs.   l^he  diaphragm  is,  in  its  natural  (late,  conve:^ 
towards  the  thorax;  when  it  ads,  it.  becomes  plain, 
the  thorax  is  enlarged,  and  by  the  mere  weight  of  the 
air  the  lungs  are  unfolded  and  follow  the  diaphragm. 
1^0  vacuum  is  ever  found  betwixt  the  diaphragm  and 
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the  lungs  ;  but  the  lungs  follow  the  ribs  and  diaphragm 
as  clofely  as  if  they  adhered  to  them  ;  and  indeed  when 
they  do  adhere,  it  is  not  known  by  any  diftrds ;  fo  we 
draw  in  the  breath  :  and  v\hen  the  abdominal  mufcles 
reaft,  the  diaphiagm  yields,  goes  back  into  the  thorax, 
and  grows  convex  again,  by  which  we  blow  out  the 
breath  ;  and  while  the  diaphragm  is  a£ling>  the  abdo- 
minal mufcles  are  relaxed,  yield,  and  are  pufhed  out, 
and  leave  the  ribs  free  to  be  raifed  by  their  levator  muf- 
cles* And  again,  when  the  abdominal  mufcles  react, 
the  diaphragm  in  its  turn  yields  fo  that  they  at  once 
force  up  the  diaphragm,  and  pull  down  the  borders  of 
the  thorax,  aflifting  the  ferrated  mufcles  which  deprefs 
the  ribs. 

There  is  alfo  in  every  great  funSion  fuch  a. won- 
derful combination  of  adions  confpiring  to  one  end, 
as  cannot  be  even  enumerated  here.  But  the  alternate 
aflion  and  rcaftion  of  the  abdominal  mufcles  draws  in 
and  expels  the  breath,  promotes  the  circulation,  and 
gently  agitates  the  bowels,  while  their  more  violent 
aftions  difcharge  the  faeces  and  urine,  and  affifl  the 
womb  ;  and  vomiting,  yawning,  coughing,  laughing, 
crying,  hiccup^^md  the  reft,  are  its  ftronger  and  irre- 
gular aflions.  The  diaphragm  might  well  be  named 
by  Haller,  "  Nobiliilimus,  poft  cor,  mufculus.'*  And 
BuSbn,  v.ho  affected  the  character  of  anatomifl  with 
but  little  knowledge  of  the  human  body,  might  miflake 
its  central  tendon  for  a  nervous  centre,  the  place  of  all 
motions,  and  almoft  the  feat  of  the  foul.  For  the  an- 
cients confounded  the  names  and  ideas  of  tendon  and 
nerve.  And  in  ficknefs  and  opprefQon,  lownefs  and 
fighing,  in  weeping  or  laughing,  in  joy  or  in  fear,  all 
our  feelings  feem  to  concentrate  in  this  part. 

CHAP. 
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THE  MUSCLES  OF  THE  PARTS  OF  GENERATION, 
AND  OF  THE  ANUS  AND  PERINEUM. 

1  HE  mufcles  of  the  parts  of  generation  follow  this  di- 
vifion  of  the  abdominal  mufcles  more  naturally  than 
any  other. 

The  ERECTOR  PENIS  is  a  fmall  and  flender  mufcle, 
which  goes  over  the  cms  penis,  and  braces  it  back  to 
the  pubis.  The  ereftores  are  fuppofed  (by  preffing 
the  penis  againfl:  the  pubis)  to  coknprefs  the  great  yein, 
and  fo  caufe  erection.  The'  accelerator  urikjb  is 
a  mufcle  ix4iich  furrounds  all  the  bulb  of  the  urethra^ 
and  ads  by  a  fort  of  fubfultus  in  difcharging  the  laft 
drops  of  the  urine,  and  in  throwing  out  the  fismen. 
And  the  transversalis  pbrinjei,  which  goes  acroft 
the  perinsum>  belongs  rather  to  the  anus  than  to  the 
penis.  The  sphincter  ani  is  a  circular  bundle  of  fibres 
which  furrounds  the  orifice  of  the  anus^  and  contradg 
it ;  and  the  levator  ani  is  a  flat  thin  mufcle,  which 
lines  the  pelvis^  lurrouQds  the  reftum  lik«  a  fimnel, 
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and  being  fixed  round  the  margin  of  the  anus,  raifes 
it  up;  and  the  coccYGiSus  is  but  a  part  of  it.  The 
DETRUSOR  uRiN^  is  the  mufcular  coat  of  the  bladder 
and  the  sphincter  vesicae  is  not  eafily  diftinguifhed 
from  the  detrufor  urinae,  being  but  the  fibres  of  it-, 
only  thicker  and  ftronger  at  the  lower  and  narrower 
part  of  the  bladder. 

The  penis  is  compofed  of  two  crura  or  cavernous 
bodies,  which  arife  from  the  branch  of  each  os  ifchium, 
which  foon  meet  to  form  the  body  of  the  penis ;  and 
of  the  corpus  cavernofum  urethras,  which  fur  rounds 
the  urethra,  is  attached  to  no  bone,  but  begins  jufl:  be- 
fore the  circle  of  the  anus,  by  a  bulging  which  is  call- 
ed the  bulb  of  the  urethra ;  and  the  ereftor  penis  lies 
along  the  crura,  to  draw  them  back  to  the  pubis ;  and 
the  accelerator  furrounds  all  the  bulb,  and  ads  in  ex- 
pelling the  femcn  or  the  laft  drops  of  urine, 

CL.  The  ERECTOR  penis  is  a  delicate  and  Hender 
mufcle,  about  two  inches  in  length.  It  lies  along  the 
face  of  the  crus  penis  of  each  fide.  And  when  th^ 
crura  penis  are  inflated,  the  erectors  are  feen  of  their 
proper  length  and  form.  The  ereftor  of  each  fide 
rifes  by  a  (lender  tendon  from  the  tuberofity  of  the  os 
ifchium.  It  goes  flefhy,  thin,  and  flat,  over  the  cru? 
penis,  like  a  thin  covering.  It  ends  in  a  delicate  and 
flat  tendon  upon  the  crus  penis,  about  two  inches  up ; 
and  the  tendon  is  fo  thin  and  delicate,  that  it  is  hardly 
to  be  diftinguifhed  from  the  membrane  of  the  caver- 
nous body. 

The  eredors  lying  thus  on  the  fides  of  the  penis, 
have  be^n  called  colater  ales  PENiG,or  ischio-c  avev 
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Kosi,  from  their  origin  in  the  ifchium,  and  their  infcr- 
tion  into  the  cavernous  bodies. 

CLI.  The  TRANsvERSALis  PERiNiEi  IS  often  named 
tranfverfalis  penis ;  but  its  origin  being  in  the  tubero* 
iity  ot  the  OS  ifchium,  by  a  delicate  tendon,  and  its  in- 
fj^rtion  into  the  very  backmoit  point  of  the  bulb  of 
the  urethra,  where  it  touches  the  anus,  its  courfe  is  di- 
reftly  acrofs  the  perinaeum ;  and  its  relation  to  the  pe- 
rinaeum  and  anus  is  very  dired  and  evident,  while  its 
relation  to  the  penis  is  rather  doubtful.  Often  there 
18  a  fecond  mufcle  of  the  fame  origin  and  infertion 
running  like  this  acrofs  the  perinacum,  named  traks- 

VERSALIS  PERINiEI  ALTER. 

This  tranfverie  mufcle  may,  by  bracing  up  the  bulb 
to  the  arch  of  the  pubis,  have  fome  effcd  in  (lopping 
the  vein  on  the  back  of  the  penis,  and  fo  producing 
^edion  ;  but  its  chief  ufe  mufl:  be  in  preventing  the 
^nus  from  being  too  much  protruded  in  difcharging 
the  facce?,  and  in  retracing  it  when  it  is  already  pro^ 
truded. 

CLIL  The  acceler  ator  mufcle  is  not  a  (ingle  muf- 
Ue,  as  it  is  often  defcribed  :  it  is  manifeflly  a  pair  of 
mufcles  furrounding  the  whole  of  the  bulb  of  the  ure- 
thra. For  there  is  along  the  lower  face  of  the  bulb  a 
yrhite  and  tendinous  line,  correfponding  with  the  out- 
Vrard  line  or  feam  of  the  perinaeum.  This  line  diftin- 
guifhes  the  bellies  of  the  two  mufcles :  the  fibres  of 
(ach  fide  furround  their  proper  half  of  the  bulb  with 
circular  fibres,  winding  obliquely  round  the  bulb }  and 
(ach  mufcle  ends  in  its  feparate  tendon,  which  is  de- 
licate and  fmall,  and  which,  leaving  the  bulb  of  the  u- 
rithra,  turns  off  obliquely  to  the  fidej  fo  that  the  tendon 

of 


332  MU«CLE6  OF  THE  PARTS  OF 

of  each  Hde  goes  out  flat  and  chin  upon  the  cf  us  penis 
of  its  own  fide,  a  little  higher  than  the  infenion  ot  the 
eredor  penis ;  and  thus  it  embraces  the  bulb  itfelf 
with  its  two  crura.  We  know  and  feel  its  convulfive 
involuntary  a&ion  in  throwing  out  the  feed ;  and  we 
dre  confcious  that  we  ufe  it  as  a  voluntary  mufcle  in 
emptying  the  urethra  of  the  lafl:  drops  of  urine. 

CLIII.  The  SPHINCTER  AN!  mufcle  is  a  broad  circu- 
lar  band  of  fibres  which  furrounds  the  anus.  It  arifes 
from  the  point  of  the  os  coccygis  behiad.  It  fends  a 
neat  fniall  flip  forwards,  by  which  it  is  attached  to  the 
back  part  of  the  accelerator  mufcle.  It  is  of  a  regular 
oval  form,  and  is  two  inches  broad,  and  is  for  a  very 
obvious  reafon  ftronger  in  man  than  in  animals.  Some 
choofe  to  enumerate  two  fphinfter  mufcles,  of  which 
this  IS  the  external  or  cutaneous  ;  and  what  they  de- 
feribe  as  the  internal  one,  is  merely  the  circular  fibres, 
or  mufcular  coat  of  the  intefline,  ilrengthened  a  little 
towards  the  anus,  but  not  a  dillind  mufcle.  Its  eflfe<5t 
is  to  fhut  the  anus. 

CLIV.  The  LEVATOR  axi  mufcle  is  defcribed  as  a 
pour  of  mufcles,  one  from  each  fide :  but  it  is  properly 
one  broad  and  thin  mufcle,  which  arifes  from  the  inter* 
]lal  furface  of  all  the  fore  part  of  the  pelvis  ;  and  from 
its  breadth  it  has  been  named  musculus  ani  latus. 
It  continues  its  origin  from  the  internal  furface  of  the 
pubis,  all  the  way  round  to  the  facrum.  It  grows  gra- 
dually fmaller  as  it  goes  downwards  to  furround  the 
anus.  So  it  is  inferted  into  the  circle  of  the  anus,  into 
the  point  of  the  os  coccygis,  and  is  mixed  with  the 
fphinfter  ani  mufcle.  The  whole  pelvis  is  lined  with 
it  like  a  funnel  or  inverted  cone }  the  wider  part  re- 
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prefenting  its  origin  from  the  pelvis,  the  narrower  part 
its  infertion  into  the  anus.  The  whole  bladder  is  fur- 
rounded  and  covered  by  this  mufcle;  the  urethra 
paffes  through  a  fplic  in  its  fibres ;  and  no  operacion  of 
lithotomy  can  leach  the  bladder  from  below  without 
cutting  through  th^s  mufcle.  It  raifes  the  anus,  and 
at  the  fame  time  dilates  it ;  opening  the  anus  for  the 
pailage  of  the  faeces,  and  fupporting  it,  fo  as  to  pre- 
vent its  being  protruded.  Thus  it  is  not  for  fhuccing 
the  anus,  as  fome  have  fuppofed,  but  is  the  direft  an- 
tagonift  of  the  fphinder  ani  mufcle.  By  enclofing  the 
bladder,  the  levator  ani  afts  upon  it  alfo;  for  the  neck 
of  the  bladder  paiCng  through  a  flit  in  its  fibres,  while 
the  levator  ani  is  a6ling,  this  flic  is  drawn,  as  it  were, 
round  the  neck  of  the  bladder,  and  fo  the  urine  is  for 
the  time  prevented  irom  flowing.  It  is  as  a  fphinder  to 
the  bladder,  which  prevents  our  pafllng  the  urine  and 
feces  at  the  fame  moment.  By  furrounding  the  bwer 
part  of  the  bladder,  and  enclofing  the  proflate  gland, 
and  the  veficula:  feminales,  which  lie  upon  the  back 
of  the  bladder,  this  mufcle  afi*eds  thefe  parts  alfo ; 
and  is  perhaps  the  only  mufcle  which  may  be  fuppofed 
to.  empty  the  veficulse,  or  to  comprefs  the  gland,  pul- 
ling upwards  at  the  fame  time,  fo  as  to  prefs  the  back 
of  the  penis  againft  the  pubis,  to  maintain  the  erection, 
and  to  affifl  the  accelerator  mufcles.  By  enclofing 
the  bladder,  veficuiac,  proflate,  and  anus,  this  mufcle 
produces  that  fympathy  among  the  parts  which  is  of* 
ten  very  diftrefling ;  as  in  gonorrhcea,  the  ftone  in  the 
bladder,  conftipation,  piles,  and  other  difeafes  of  thefe 
parts :  for  piles,  conftipation,  or  any  caufe  which  may 
excite,  the  a&ion  of  the  levator  mufcles>  will  caufe 
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eredions,  a  defire  to  pafs  the  urine^  and  an  obflrudioni 
in  the  difcharge  of  it. 

CLV.The  MuscuLus  coccYc-flEus  is  a  thin,  flat,  muf- 
ck,  which  arifes  by  a  narrow  point  from  the  infide  of 
the  pelvis  at  the  fpine  of  the  os  ifchium ;  is  implanted, 
expanded,  and  flerhy,  into  the  whole  length  of  the  os 
coccygis ;  can  be  ufeful  only  by  pulling  up  the  point 
of  the  OS  coccygis,  which  is  juft  equivalent  to  raifing 
the  circle  of  the  anus ;  fo  that  from  every  circum- 
ftance  of  its  form  and  ufe,  it  might  be  fairly  enough 
defcribed  as  being  merely  the  back  part  of  the  levator 
ani  mufcle. 

The  perinseum,  where  the  bulb  begins,  is  the  point 
into  which  all  the  mufcles  are  united;  for  the  accelera-^ 
tor  mufcle,  and  the  fphin£ter  ani  mufcle,  touch  at  the 
beginning  or  point  of  the  bulb  j  and  a  fmall  pointed 
flip  of  the  fphindter  ani,  going  upon  the  bulb,  con-i 
neds  them  firmly  together.  The  tranfverfalis  perinaei 
come  acrofs  the  perinaeum  from  either  fide;  and  the  leva- 
tor ani  mufcle  comes  down  to  meet  the  fphinder  ;  fo 
that  the  fphinfter  ani,  the  levator  ani,  the  tranfverfalis 
perinaii,  and  the  accelerator  urinae  mufcles,  all  meet  in 
one  pcjat,  viz.  the  back  of  the  bulb.  They  fecure  the 
perinxuni,  and  fupport  the  heavy  vifcera  of  the  abdo- 
men :  it  they  be  unfkilfully  cut  in  performing  litho- 
tomy, it  will  be  difficult  to  extract  the  ftone.  In  that 
opv:iation  the  incifion  paffes  by  the  fide  of  the  anus, 
and  on  the  infide  ot  the  tuber  ifchii ;  and  our  knife 
accor.ingly  cuts  clean  acrofs  the  tranfverfe  mufcles, 
which  v.'dud  as  a  bar  acrofs  the  perinaeum;  it  pafleS 
by  the  fiJf  cf  the  ercdor  niuicle,  need  not  touch  it, 
or  touches  it  fliglitly,  and  by  a  fort  cf  chance  ^  It  muft 

not 
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not  touch  the  accelerator  mufcle  j  for  whoever  fays 
he  cuts  the  accelerator,  cuts  too  low,  and  perfoVm^ 
his  operation  ill.  After  the  firft  incifion  we  get  deep 
into  the  pelvis,  and  cut  the  levator  ani.  The  fur- 
geon  does  not  obferve  thefe  mufcles,  on  account  ci 
any  danger  which  may  attend  wounds  of  them,  but 
takes  them  as  marks  for  the  true  place  of  hh  inci- 
Jion  ;  and  a  good  operator  will  be  careful  to  have  them 
fairly  cut,  that  they  may  be  no  hinderance  to  the  ex« 
traftion  of  the  ftone  •. 


*  The  detrufor  urinx  is  but  the  mufcular  coat  of  the  bladder ;  the 
\ '  ^  4phiD6ier  vificx,  or  mufcle  of  the  proRates,  is  but  a  denfer  £ifciculiB 
of  thb^centmon  coat  of  the  bladder.  I  fhould  no  more  think  of  de- 
fcribing  them  here  than  -of  defcribing  the  coats  of  the  inteiUnes  or 
ftomach.  Thefe  mufcles  of  internal  psutSy  with  the  mufdes  of  the 
iatemal  ear,  &c.  I  referve  for  thofe  bookf  which  defcribe  the  orgam 
and  vifcaa. 


ji 
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CHAP.    VIII. 


WUSCLES  OF  THE  THIGH,  LEG,  AND  FOOT. 


MUSCLES  MOVING  THE  THIGH-BONE. 

X'he  muTcIcs  belonging  to  the  thigh-bone  arife  all 
from  the  pelvis  or  trunk.  The  psoas  magnus  and  iu« 
Acus  iMTSRNUs  come  from  within  the  pelvis,  at  its  fore 
part,  afifd,  paffing  onder  the  femoral  ligament,  go  down 
to  be  implsmted  into  the  trochanter  minor ;  and  by  this 
obliquity  of  their  infertion,  they  turn  the  toes  out- 
wards, and  bend  the  thigh.  Other  mufcles  come  from 
the  lower  and  fore  part  of  the  peMs;  as  the  pectin  alis, 
TRiC£Ps,andcBTURATOREXTERNus,  which  arife  from 
the  arch  of  the  pubis,  and  go  down  to  be  implanted  into 
the  linea  ai'pera,  and  leiTer  trochanter ;  and  they,  pul- 
ling  the  thigh  towards  the  body,  arc  called  the  adduc- 
tors. Others  arife  from  the  facrum  and  back  part  of 
the  pelvis,  as  the  glvtjei^  which,  coming  direftly  for- 
wards to  be  implanted  into  the  greater  trochanter,  pull 
back  the  thigh ;  and  a  fourth  fet  coming  alfo  from 
the  internal  furface  of  the  pelvis,  viz,  the  obdurator 
INTERNUS,  and  theFYaAMiDALis,comeoutthrough  the 
back  openings,  turn  round  the  pelvis  as  round  a  pul- 
ly,  and  roll  the  thigh^  and  draw  it  back.  This  com- 
pletes 
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pletes  the  catalogue  of  thofe  mufcles  which  move  the 
thigh. 

I.    The  PSOAS    MAGNUS,    ILIACUS  INTERNUS,    PEC- 
TINEUS,    TRICEPS,    OBTURATOR    EXTERNUS,     whlch, 

coming  from  before,  are  infcrted  into  the  leffer  tro- 
chanter, and  bend  the  thigh. 

2.  The  glutjEI,  gemini,  pyriformis,  obturator 
INTERNUS,  and  quadratus,  which  come  from  behind, 
are  implanted  into  the  great  trochanter,  and  txtend 
the  thigh ;  and  it  hardly  need  be  remembered,  that 
as,  when  the  arms  being  fixed,  their  mufcles  raife  the 
ixreight  of  the  body,  as  in  climbing  or  in  turning 
over  a  bar,  by  grafping  with  the  hands  ;  fo  the  muf* 
cles  of  the  thigh  move  that  thigh  only  which  is  loofe 
and  free  from  the  weight  of  the  body,  while  the 
mufcles  of  the  other  thigh,  which  is  fixed  by  the 
weight  of  the  body,  move  not  the  thigh,  but  the  trunk 
upon  the  thigh  ;  fo  that  our  walking  is  performed  not. 
fo  much  by  the  mufcles  of  the  thigh  moving  the  limb, 
as  by  their  moving  the  pelvis,  i.  e.  rolling  the  trunk 
upon  the  limb. 

MUSCLES  MOVING  TWE  THIGH. 

l.THE  THIGH  IS  MOVED  BACKWARDS  AND  OUTWARDS 
By  the  Glutseus  maximus,  1  which  is  im-  C  Linca  afpera^ 

■  ■    medius,     S  planted  into  <  Trochanter  major^ 

—  minimus,  J  the  (.Top  of  trochanter, 

3.  THE  THIGH  IS  MOVED  BACKWARDS,  AND  ROLLED 

UPON    ITS   AXIS 
By  the  Pyriformis,  ")  which  is  f  Root  of  the  trochanter. 


Gemini,  j  implant-  i 

Obturator  externus^  Ved  into  '\ 

h  I  the         I 


mternuS] 


Quadratuf,  J  Lbetwixt  the  trochanters, 
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3.  THE  THIGH  IS  MOVED  FORWARDS  AND  INWARDS 

By  the  Pfoas  magnuf,     "^     ,.,  .   .      T  Trochanter  minor, 
'         ^-.         _  /  which  IS  im- \ 

Ihacus  Internus,  f  a     '    J  — ^— — — 

Pc£^inales,  L        »  i  Linca  afpcra. 

Triceps,  J  \^ ■ 

Fascialis.  I  begin  with  this  mufcle,  sts  it  is  necef- 
fary  in  the  difledion.  The  thigh  is  inclofed  in  a  very 
ftrong  (heath,  which,  like  that  of  the  arm,  fends  down 
among  the  mufcles  flrong  tendinous  fepta  or  partitions  ; 
and  the  mufcles  are  inclofed  in  thefe  fepta  j  and  the  great 
mufcles  of  the  leg  are  fupported  by  it  in  their  flrong 
and  continual  aftions.  The  tendinous  fafcia  of  the 
thigh  arifes  chiefly  from  the  fpine  of  the  ilium,  partly 
(oVfer  the  groin)  from  the  external  oblique  mufcle  of  the 
abdomen.  Every  fafcia  has  fomething  added  by  each 
mufcle,  and  takes  a  new  increafe  and  adhefion  at  each 
bone  which  it  pafles.  It  is  always  ftrengthened  by 
adhefions  to  joints,  and  comes  down  from  them  thicker 
upon  the  mufcles  below  ;  and  fo  this  fafcia  of  the  thigh, 
which  arifes  chiefly  from  the  fpine  of  the  ilium,  de- 
fcends,  covering  all  the  mufcles  of  the  thigh  :  it  fends 
partitions  down  to  the  linea  afpera  and  trochanters  ; 
it  has  a  new  adhefion  and  a  new  fource  of  tendinous 
fibres  at  \he  knee ;  it  adheres  mofl:  remarkably  at  the 
inner  fide  of  the  tibia,  and  then  defcends  to  the  bran  ; 
it  covers  all  the  leg,  and  is  again  reinforced  at  the 
ankle:  and  this  I  believe  to  be  a  jufter  hiftory  than  the 
common  idea  of  making  it  an  expanfion  of  the  fmall 
tendon  of  the  fmall  mufcle,  which  I  am  now  to  defcribe; 
for  the  fafcialis  is  too  eflential  to  the  flrength  of  the 
leg  to  depend  upon  fo  inconfiderable  an  origin,  and 
4  would 
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Would  be  found  there  chough  this  mufcle  were  away^ 
as  in  the  palmaris  of  the  hand. 

This  fafcia  confifts  properly  of  two  plates;  one  is  that 
which  comes  down  from  the  creft  of  the  ilium,  and 
from  the  mufcles  of  the  belly  ;  the  other,  ih.it  which 
arifes  purely  from  the  tendon  of  the  mufculus  fafcidlis^ 
and  which  is,  at  the  fame  «time  conneded  with  the  cap-^ 
fular  ligament  of  the  femur  and  with  the  trochanter  ; 
and  fo  the  mufcle  lies  betwixt  the  two  plates  of  the 
fafcia ;  and  as  the  fafcia  at  this  part  takes  at  leafl:  a 
reinforcement  from  the  capfular  ligament,  and  from 
about  the  trochanter  major,  thefafcialis  mufcle  may  be 
faid  to  be  inferted  into  the  trochanter. 

So  this  great  tendinous  fafcia  has  thefe  tonnedlons : 
the  creft  of  the  ilium  ;  the  ligament  of  Paupart  at  the 
tim  of  the  belly ;  the  creft  and  arch  of  the  pubis ;  the 
tuber  ifchii,  and  fo  back  along  the  coccyx  to  the  ridge 
and  procefles  of  the  facrum ;  the  ligament  of  the  joint, 
the  great  trochanter,  and  the  Hnea  afpera,  all  the 
way  down  to  the  knee,  where  its  laft  adhefion  is  very 
ftrong,  and  from  whence  it  comes  off  agai^  much 
flrengthened. 

It  is  thicker  on  the  outer  fide  and  back  part,  and 
very  thin  on  the  inner  fide  of  the  thigh ;  and  it  dives 
with  perpendicular  divifions  among  the  mufcles  of  the 
thigh. 

CLVI.  The  FASCiAtis  muscle.  The  mufcle  il 
rightly  named  tenfor  vaginx  femoris  ;  for  hardly  any 
other  ufe  can  be  affigned.  It  arifes  from  the  upper 
fpinous  procefs  of  the  ilium,  i.  e.  from  the  fore  part,  or 
very  point  of  its  fpine9  by  a  tendon  of  about  an  inch  in 
leogth*    It  is  very  fmali  at  its  origin  and  at  its  ter- 

Z  2  mination. 
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mination.  It  is  thick  and  flcfby  in  the  middle,  fwelling 
out.  It  extends  downwards,  and  obliquely  b.ack- 
wards,  almoft  to  the  middle  of  the  thigh ;  and  there 
it  terminates  obliquely,  betwixt  the  two  lamella:  of  the 
membrane  to  which  it  belongs. 

Its  ufe  is  chiefly  to  make  the  fafcia  tenfe,  to  prepare 
the  mufcles  for  ftrong  aftion ;  and  perhaps,  by  its  ad- 
hefions  about  the  trochanter,  it  may  have  fome  little 
effed  in  rolling  the  thigh,  fo  as  to  turn  the  toes  in- 
wards, and  oppofe  the  Gemini. 

CLVII.  Psoas  magnus. — This  and  the  following 
mufde  come  from  within  the  body  to  move  the  thigh 
forwards.  Thiji  is  a  very  long  and  flefhy  mufcle ;  of 
confiderable  ftrength ;  of  conftant.  ufe  j  perpetually 
employed  in  moving  the  thigh  forwards,  or  in  fupport- 
ing  the  pelvis  upon  the  thigh-bone,  fo  as  to  preferve 
the  equilibrium  of  the  body. 

It  is  named  from  psoa  lumbus  ;  is  a  large  round 
mufcle,  very  ftrong,  of  great  length,  filling  up  all  the 
fpace  upon  either  fide  of  the  fpine,  and  bounding  the 
pelvis  at  its  fide.  It  comes  from  under  the  ligamentum 
arcuatum  of  the  diaphragm  •,  for  it  arifes  firft  by  its  up- 
permoft  head  from  the  laft  vertebra  of  the  back,  then 
fucceflively  Ironi  each  of  the  vertebrae  of  the  loins.  It 
fticks  clofe  to  the  lumbar  vertebrae ;  for  it  arifes,  not 
only  from  the  tranfvcrfe  procefTes,  but  from  the  fides 
of  the  bodies.  Thefe  heads  do  not  appear ;  for  they  are 
covered  by  the  body  of  ihe  mufcle,  which  goes  down 
tliick  and  round  till  it  reaches  the  facro-iliac  fymphi- 
fis,  and  then,  being  united  to  the  internal  iliac  mufcle, 
ihcy  dtfcend  through  Paupart's  ligament. 

CLVIII.  The 
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CLVIII.  The  psoASPARVus  does  not,  like  this,  be- 
long to  the  thigh,  but  is  a  mufcle  of  the  loins  which 
arifes  along  with  this  one  from  the  lafl  vertebra  of  the 
back  and  the  firft  of  the  loins.     It  is  a  finall  and  deli- 
cate mufcle;  ends  in  a  flender  tendon,  which  goes  down 
by  the  inner  fide  of  the  great  pfoas,  but  does  not  go 
out  of  the  pelvis  along  with  it :  it  flops  fliort,  and  is 
implanted  into  the  brim  of  the  pelvis,  into  the  os 
ilium,  near  the  place  of  the  acetabulum  :  it  bends  the 
fpine  upon  the  pelvis.     This  mufcle  is  more  regular  in 
the  monkey :  in  the  dog  it  is  feldom  awanting.     It 
is  faid  to  be  more  frequently  found  in  women  than  in 
men :  in  both  it  often  is  not  to  be  found ;  but  fome- 
times  in  flrong  and  big  men  three  pfoas  mufcles  have 
been  found. 

CLIX.  The  iLiAcus  internus  is  a  thick,  very 
flefhy,  and  fan-like  mufcle,  which  occupies  the  whole 
concavity  of  the  os  ilium. 

Its  origin  is  from  the  internal  lip  of  the  crifta  ilii : 
it  adheres  to  all  the  concave  furface  of  that  bone 
down  to  the  brim  of  the  pelvis ;  to  the  fore  part  of 
the  bone  under  the  fpinous  procefs ;  and  to  a  part 
alfo  of  the  capfular  ligament  of  the  joint :  all  its  ra- 
diated fibres  are  gathered  together  into  a  tendon  at  the 
ligament  of  Paupart.  This  tendon  is  longer  on  the 
lower  than  on  the  upper  furface  :  for  below  it  Aides 
on  the  pubis  as  upon  a  pulley,  and  continues  tendi- 
nous, that  it  may  bear  the  fridion  ;  but  above  it  is 
unconneded,  or  it  is  connefted  only  by  loofe  cellukr 
fiibftance  ;  and  there  it  is  quite  fleftiy.  Juft  under  the 
ligament  the  two  tendons  are  joined }  whence  thsy 

Z  3  bend 
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bend  obliq-ie'y  round  to  be  implanted  into  the  Icffci: 
trochanter. 

The  pfoas  magnus  and  iliacus  internus  are  two  very 
powerful  mufclcs.  Their  chief  ufe  is  to  bend  the  thigh, 
and  more  peculiarly  of  the  lumbar  one  to  fupport  the 
body.  The  great  blood-veflels  come  down  along 
with  thefe  two  mufcles :  The  mufcles  and  veflels  are 
both  furrounded  with  loofe  cellular  fubflance.  Matteic 
often  forming  behind  the  abdomen,  round  the  pfoas 
mufcle,  is  named  the  pfoas  abfcefs ;  and  penetrating 
under  Paupart's  ligament,  burfts  in  the  thigh  at  laft, 
and  is  commonly  fatal. 

CLX.  The  PECTiNEus,  or  pECTmAUS,  is  fo  named 
from  its  arifing  at  the  peftcn  or  pubis  ;  is  a  broad  8at 
fquare  mufck ;  lies  along  fide  of  the  laft  defcribed 
mufcles ;  and  is  inferted  with  their  common  tendon. 
It  arifes  flat  and  flcfliy  from  that  line  of  the  pubis 
which  forms  the  brim  of  the  pelvis,  and  is  implanted 
into  the  linea  afpcra  by  a  tendon  flat  and  long,  pretty 
nearly  of  the  fame  extent  and  fliape  with  its  origin. 

This  mufcle  lies  immediately  under  the  flcin  and 
fafcia  lata ;  and  by  its  bending  round  under  the  thigh- 
bone it  haslhree  actions :  to  clofe  the  knees  together ; 
to  pull  the  thigh  forward  ;  to  perform  rotation,  turn- 
ing out  the  toe  ;  and  in  certain  pofitions  of  the  limb  it 
will  pull  the  thigh  back,  aflifl:ing  the  extenfor  mufcles. 
CLXI.  The  TRICEPS  femoris  is  abroad  flat  mufcle, 
with  three  heads,  arifing  from  the  pubis,  and  inferted 
into  the  whole  length  of  the  linea  afpera  down  to  the 
condyle,  and  ferving  for  preflTing  the  knees  together  or 
bringing  the  thigh  forwards. 

The 
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The  triceps  confifts  of  three  heads,  which  He  in  dif- 
ferent layers,  one  above  the  other  ;  and  have  fo  little 
connexion  among  themfelves,  that  they  have  been 
more  commonly,  and  I  think  properly,  defcribed  at 
three  mufcles.  Thefe  three  parts  of  the  mufcle  are 
indeed  for  one  common  ufe :  but  they  are  of  very 
diflferent  forms  ;  for  they  do  not  even  lie  on  ,the  fame 
plane :  one  is  long :  another  (horter  by  one  half  3  a  third 
longer  than  both  the  other  two;  fo  that  they  have  been 
commonly  defcribed  under  the  names  of  adductor 
PRIMUS  or  LONGus;  adductor  secundus  or  BREVIS; 

ADDUCTOR  TERTIUS  or  MAGNUS. 

1.  The  ADDUCTOR  LONGus  is  the  uppermoft  layer ; 
its  border  (for  it,  like  the  pedinalis,  is  a  flat  mufcle) 
ranges  with  the  border  of  the  peftinalis.  It  arifes 
from  the  upper  and  fore  part  of  the  pubis  by  a  fliort 
roundifh  tendon,  very  flrong :  it  fwells  into  a  thick 
flefhy  belly,  not  round,  but  flattened  ;  the  belly  grows 
flatter  as  it  goes  down  towards  the  thigh-bone  ;  it  ends 
in  a  flat  and  fliort  tendon,  whith  is  inferted  web-like 
into  the  linea  afpera  in  all  its  middle  part,  viz.  about 
four  inches.  Thus  the  mufcle  is  of  a  triangular  form, 
with  its  bafe  in  the  linea  afpera,  and  its  apex  on  the 
pubis.  Its  head  or  origin  lies  betwixt  the  pedinalis 
and  the  gracilis :  its  upper  edge  ranges  with  the  pec- 
tinalls  ;  its  lower  edge  lies  upon  the  triceps  magnus. 
It  is  called  longus,  becaufc  it  is  longer  than  the  next 
head. 

2.  The  ADDUCTOR  BREVIS  Hes  under  the  adduftor 
longus,  and  is  of  another  layer  of  mufcles ;  for  as  the 
firft  layer  confifts  of  the  pedinalis,  triceps  longus,  and 
gracilis,  this  layer  confifts  of  the  obturator  externus, 

Z  4  triceps. 
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triceps  brevis,  and  triceps  longus.  The  triceps  brevis 
16  exceedingly  like  the  former,  in  rlfing  near  the  fym- 
phifis  pubis,  by  a  thick  and  flattened  tendon,  fwelling 
like  it  into  a  ftrong  flefhy  belly ;  like  it,  it  grows  flat, 
^nd  is  infi^rted  by  a  fhort  flat  tendon  into  the  inner 
trochanter  and  linea  afpera.  But  it  differs  in  thefe 
points  :  that  it  is  lefs  oblique  ;  for  this  mufcle  being 
fliorter,  goes  more  direftly  acrofs  betwixt  the  pelvis 
and  the  thigh :  that  it  is  placed  higher  than  the  laft  ; 
fo  that  whereas  the  adductor  longus  is  inferted  into 
the  middle  of  the  thigh  bone,  this  one  is  inferted  into 
the  lefler  trochanter,  and  only  the  upper  part  of  the 
linea  afpera ;  and  the  triceps  longus  is  a  fuperficial 
mufcle,  while  this  is  hidden  under  it  and  behind  it. 
The  longus  takes  its  rife  from  the  very  creft  of  the 
pubis ;  this  takes  its  origin  from  the  fore  part  of  the 
pubis,  from  the  limb  jufl:  under  the  creft,  fo  as  to  be 
immediately  under  the  head  of  the  longus, 

3,  The  ADDUCTOR  MAGNUS,  the  third  head  of  the 
triceps,  is  a  very  long  and  llat  mufcle,  lying  behind  the 
other  heads.  It  arifts  by  a  fhort  tendon,  jufl  under 
the  tendon  of  the  adduclor  brevis  :  it  continues  to 
have  a  flefl}y  origin  all  down  the  ramus  and  the  tu- 
ber ifchii  (i.  e.),  from  the  flat  edge  of  the  thyroid 
hole.  From  this  broad  origin  it  goes  to  be  implanted 
into  the  thigh-bone  the  whole  length  of  the  linea  af- 
pera, its  fibres  having  various  degrees  of  obliquity  ac- 
cording to  their  infertion  ;  for  the  uppermoft  fafciculi 
go  aimoft  directly  acrofs,  to  be  inferted  flat  into  the 
upper  part  of  the  linea  afpera ;  the  fucceeding  fafci- 
culi go  more  and  more  obliquely  as  they  defcend,  the 
iowtr  part  of  the  mufcle  following  that  rough  linq 

which 
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which  leads  to  the  condyle ;  and  the  lad  fibres  of  all  are 
implanted  by  a  tendon  of  confiderable  length  into  the 
condyle  itfelf.  This  adduflor  magnus  makes,  as  it 
were,  a  flat  partition  betwixt  the  fore  and  the  back 
part$  of  the  thigh  ;  and  it  is  about  three  inches  above 
the  condyle  that  the  great  artery  pafles  betwixt  this 
tendon  and  the  bone,  perforating  the  triceps,  to  get 
from  the  fore  to  the  back  part  of  the  thigh,  and  down 
into  the  ham. 

The  ufe  of  all  thefe  mufcles  is  entirely  the  fame, 
making  allowance  for  their  various  degrees  of  oblique 
infertion ;  and  they  mud  be  very  powerful,  by  the 
great  di (lance  of  their  origins  from  the  centre  of  that 
bone  which  they  move :  fo  that  while  other  mufcles 
pull  in  a  diredion  very  oblique,  thefe  three  heads  of 
the  triceps  muft  pull  almofl  at  right  angles,  the  moft 
favourable  diredlion  of  all. 

CLXn.  The  OBTURATOR  £XT£RNUs  IS  named  after 
the  obturator  ligament,  from  which  it  arifes.  The  li- 
gament and  the  mufcles  fhutting  up  the  foramen  thy- 
roideum  are  named  obturators  ;  and  it  is  fometimes 
named  rotator  femoris  extrorsum,  from  its  turn- 
ing the  thigh  outwards.  It  arifes  from  the  ramus  of 
the  ifchium  and  pubis  where  they  form  the  margin&of 
the  thyroid  hole  ;  and  from  the  outer  furface  of  the  li- 
gament, which  it  occupies  entirely,  leaving  only  room 
for  the  obturator  veflels  and  nerves.  It  is  a  fliort  muf- 
cle ;  its  origin  is  broad,  and  its  infertion  narrow,  fo  that 
it  is  of  a  conical  form  ;  for  the  flefli  of  this  mufcle  is 
gathered  very  fbon  into  a  round  (hort  tendon,  which 
twifts  under  the  thigh-bone  betwixt  it  and  the  pelvis  ; 
fo  that  it  is  ia  a  manner  rolled  round  the  thigh-bone,  be- 
ing 
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ing  inferted  into,  the  root  of  the  great  trochanter.  It 
pulls  the  thigh  forwards,  but  is  more  peculiarly  a  ro- 
tator of  the  thigh.  This  mufcle  is  of  the  fecond  lay« 
cr  ;  and  the  fucceffion  of  all  the  mufcles  is  this  :  the 
upper  layer  confifts  of  the  pfoas  and  iliacus,  where 
they  come  out  from  the  abdomen  j  of  the  peSinalis ; 
and  of  the  long  head  of  the  triceps  :  the  fecond  layer 
confifts  of  the  (hort  head  of  the  triceps :  and  the  third 
layer  confifts  of  the  obturator  externus  at  the  upper 
part,  and  of  the  triceps  magnus,  or  third  head  of  the 
triceps,  all  down  to  the  condyle. 

Glutei. — There  are  three  glutaei  mufcles,  each 
under  the  other,  and  each  fmaller  than  the  mufcle 
which  covers  it.  The  first,  arifing  from  the  back 
part  of  the  ilium,  the  back  of  the  facrum,  and  the  fa- 
cro-fciatic  ligament,  forms  the  whole  hip,  and  defcends 
fo  low  as  to  be  inferted  into  one  third  of  the  length  of 
the  linea  afpera,  and  into  the  root  of  the  great  tro- 
chanter. 

The  SECOND  arifes  from  all  that  portion  of  the  ilium 
which  is  before  this  one,  and  from  the  back  of  the 
bone,  and  goes  down  to  be  inferted  into  the  very  top 
of  the  great  trochanter. 

The  third  arifes  from  the  back  of  the  bone  below 
the  laft,  down  to  the  acetabulum  and  facro-fciatic 
fmus ;  and  it  is  inferted  into  the  root  betwixt  the  apex 
of  the  great  trochanter  and  the  neck  of  the  bone. 

CLXIII.  The  GLUTEUS  maximus  arifes  from  the 
back  of  the  ilium  one  half  its  length  ;  from  the  join- 
ing of  the  ilium  and  facrum  ;  from  all  the  fpines  and 
irregularities  of  the  facrum  ;  and  from  the  facro-fcia- 
tic  ligament.    Its  thick  fteihy  fafciculae  come  in  a  wind* 

ing 
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ing  and  oblique  dire£lion  down  to  the  thigh-bone ;  and, 
being  gathered  into  a  flat  and  pretty  broad  tend  on,  it 
is  inferted  into  the  root  of  the  trochanter  major,  and 
down  three  inches  of  the  linea  afpera.  This  is  one 
of  the  largeft  and  mod  flefhy  mufcles  of  the  body  ; 
covers  all  the  other  mufcles  of  the  hip  ;  forms  the 
contour  of  the  hip  ;  pulls  the  thigh  backwards,  or 
the  body  forwards  upon  the  thigh  when  die  thigh  is 
fixed :  and  being  a  wide  fpreading  mufclc,  which  in 
a  manner  furrounds  its  joint,  its  different  portions  ad 
mth  different  eOeds  ;  not  only  according  to  their  na* 
tural  dire£bion,  but  according  to  the  accidental  pofi- 
tions  of  the  pelvis  with  regard  to  the  thigh-bone. 

CLXIV.  The  glut-^us  medius  or  minor  is  fmaller 
than  the  former,  but  like  it.  It  arifes  from  alf  tfak 
outfide  of  the  ilium  not  occupied  by  the  glutxus  ma- 
jor. It,  like  the  other,  is  a  fan-formed  mul'cle  ;  for 
its  fibres  converge  from  its  broad  origin  in  all  the 
back  of  the  ilium,  to  form  a  fhort  flat  tendon,  which 
is  inferted  into  the  back  or  into  the  very  top  of  the 
great  trochanter.  It  lies  in  part  under  the  glutaetus 
-xnaximus  ;  but  its  chief  part  lies  before  the  glutaeus 
maximus  :  and  as  certain  portions  of  the  mufcle  are 
before  the  thigh-bone,  there  are  pofitions  of  the  pelvis 
and  thigh-bone  in  which  it  will  pull  the  thigh  for- 
tvards,  although  its  proper  office  is  to  aiiift  the  glu* 
tscus  magnus  in  pulling  the  thigh  backwards,  and 
moving  it  outwards  from  the  body. 

CLXV.  The  gluteus  minimus  is  a  fmall  radiated 
mufcle,  which  lies  deep,  and  quite  under  the  former. 
Jt  has,  compared  with  the  former,  a  very  narrow  origin; 
for  it  arifes  chiefly  from  the  bwelt  pan  of  the  back  of 

the 
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the  ilium,  viz.  that  part  which  forms  the  focket  for 
the  thigh-bone,  and  a  little  higher  up ;  and  from  the 
border  of  the  fciatic  notch.  It  forms  a  fliort,  flat^  and 
ftrong  tendon,,  which  is  fixed  under  the  root  of  the 
trochanter  major,  betwixt  the  trochanter  and  the  neck 
of  the  bone  :  fo  that  thefc  mufcles  are  inferted  in  this 
fucceflfion  ;  firft,  the  great  glutaefls,  below  the  root  of 
the  trochanter,  and  into  the  linea  afpera  j  the  middle 
glutscus  into  the  back  and  top  of  the  trochanter ;  and 
the  fmallcft  of  the  glutsei  is  implanted  into  the  rough- 
nefs  under  the  root  of  the  trochanter. 

Gemini — The  geminiaretwo  mufcles,  or  rather 
one  biceps  mufcle  ;  but  the  heads  are  fo  diftin£b  that 
ihey  are  reckoned  two,  and  fo  much  alike  that  they 
are  named  gemini. 

CLXVI.  The  uppermoft,  the  larger  and  ftronger 
mufcle,  arifes  from  the  fpinous  procefs  of  the  os 
ifchium. 

CLXVIL  The  fecond,  or  fmaller  head,  arifes  in  like 
manner  from  the  tuber  ifchii,  upon  its  ball  or  outer 
end.  They  are  flefhy  in  their  whole  length.  They 
meet  and  unite  their  tendons  at  the  great  trochanter. 
They  are  inferted  firmly,  along  with  the  following  ten- 
don, at  the  root  of  that  procefs. 

CLXVIII.  The  pyrifgrmis,  fometimes  called  ili- 
acus  internus  or  pyramidalis,  comes  from  the  hollow 
of  the  facrum,  runs  in  the  fame  line  with  the  lefler 
glutseus,  and  is  inferted  with  the  two  laft  named  muf- 
cles  in  the  root  of  the  great  trochanter. 

Its  origin  is  from  the  hollow  of  the  facrum,  rifing 
from  the  vertebrae  of  that  bone  by  three  or  four  fmall 
fieihy  digits^  and  from  the  facro-fciatic  notch  ;  it  runs 

beiwLxt 
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betwixt  the  glutaeus  minor  and  the  gemini,  and  its 
round  tendon  is  inferted  betwixt  them,  fomewhat  con- 
neSed  with  each. 

The  pyriformis,  gemini,  obturator  internus,  and 
quadratus,  form  what  fome  anatomills  have  called 
MUSCULI  QUADRAGEMiNi;  and  they  are  fo  muchglike 
in  infertion  and  ufe,  that  it  would  be  wafle  of  time  to 
repeat  what  has  been  faid  of  the  gemini  and  obturator. 

This  mufcle,  the  pyriformis,  like  the  others,  rolls 
the  thigh  outwards.     Its  name  is  from  its  fhape. 

CLXIX.  The  obturator  internus,  once  named 
MARsupiALis  or  BUR8ALIS,  arifcs  from  all  the  internal 
furface  of  the  obturator  ligament^  and  from  all  the 
edges  of  the  thyroid  hole^  from  the  ilium,  ifchium,  and 
pubis  :  So  it  arifes  within  the  pelvis ;  comes  out  by 
turning  round  the  ifchium  in  the  notch  betwixt  its 
tuber  and  its  fpine.  Its  origin  is  therefore  circular  and 
flefhy.  It  runs  along  the  infide  of  the  os  ifchium,  turns 
round  that  bone  betwixt  the  fpinous  procefs  and  the 
tuber.  The  hollow  there  is  guarded  with  cartilage ; 
and  this  tendon  runs  in  the  hollow,  like  a  pulley  round 
a  rope ;  pading  this,  it  runs  betwixt  the  two  legs  of 
the  gemini,  and  its  tendon  is  united  to  theirs ;  and  the 
three,  appearing  almofl  like  one  tendon,  are  inferted 
together  into  the  root  of  the  trochanter  major.  Thefe, 
then,  might  with  fome  propriety  be  named  one  mufcle : 
all  the  three,  viz.  the  two  gemini  mufcles  and  the 
obturator  mufcle,  paifing  between  them,  were  once  ac- 
counted as  one  mufcle,  and  then  it  feemed  to  be  a 
mufcle  with  two  bellies  and  an  intermediate  tendon  ; 
and  this  intermediate  tendon,  with  two  flefhy  ends, 
give  it  the  appearance  of  a  purfe,  and  thence  it  was 
uarnqd  MuscujLUs  marsupialis,  or  mvksalh. 

CLXX.  The 


3^0  MUSCLES  MOVING  TKB  THIGH-BONE. 

CLXX.  The  quadratus  femoris,  is  a  thin  flat 
mufcle,  pafTmg  in  a  tranfYerfe  direftton  betwixt  the 
tuber  ifchii  and  the  thigh-bone. 

It  arifes  from  the  lower  and  flattened  furface  of  the 
TUBER  iscHii  by  a  fhort  tendinous  beginning.  It  goes 
a  little  obliquely  upwards  and  outwards,  and  is  in* 
ferted  into,  the  back  of  the  great  trochanter,  in  that 
roughnefs  which  is  found  juft  where  the  trochanter  is 
joined  to  the  bone,  and  goes  obliquely  betwixt  the 
trochanter  major  and  the  trochanter  minor. 

It  rolls  the  thigh-bone,  fo  as  to  turn  the  toe  out- 
wards, and  pulls  it  afmofl:  direclly  backwards. 

The  MOTIONS  of  the  thigh  muft  be  performed  by 
many  very  ftrong  mufcles,  as  it  moves  under  the 
weight  of  the  whole  body  ;  and  it  feems  to  be  curi* 
cufly  contrived,  that  the  mufcles  fit  for  moving  the 

thigh  forward  (hould,  in  certain  pofitionsof  the  thigh, 
move  It  backwards  ;  alfo  giving  an  increafe  of  ftrcngth 
to  that  motion  of  the  thigh  in  which  mod  ftrength  is 
required. 

There  are  but  two,  or  chiefly  two,  points  for  infer- 
tion  ;  the  trochanter  major  and  the  trochanter  minor. 
Thefe  two  points  are  fo  pblique,  that  no  one  mufcle, 
nor  fet  of  mufcles,  performs  any  direfl  motions  ;  for 
they  all  twift  round  the  bone's  axis,  to  get  at  their  in- 
fertion.  The  glutasi,  the  pyriformis,  the  gemini,  the 
quadratus,  the  obturator  internus,  and  obturator  ex- 
ternus,  all  bend  round  the  axis  of  the  thigh-bone,  to 
reach  the  trochanter  major.  Thefe  now  may  be 
called  the  abduclors  of  the  thigh,  to  pull  it  outwards  5 
but  we  fliould  conclude  from  this  direction,  that  they 

could 


MUSCLES  MOVING  THE  THIGH-^ONE,  35 1 

could  not  pull  the  thigh  backwards »    for   the  thigh- 
bone would  turn  on  its  axis  and  elude  their  adion. 
The  pfoas  magnus,  the  iliacus  internus,  the  pedina- 
lis,  and  the  triceps,  do  in  the  fame  manner  go  round 
the  inner  fide  of  the  bone :   the  two  firft  to  be  im- 
planted into  the  trochanter  minor,  the  two  latter  into 
the  linea  afpera,  jufl:  below  it.    Thefe  are  juftly  named 
adductors  of  the  thigh  :    their  chief  ufe  is  to  draw 
the    thighs    together  :    And  this    is  the  combined 
eflfcft  of  thefe  two  fets  of  mufcles.  When  theadduSors 
aft  by  themfelves,  they  pull  the  thigh  forwards,  moving 
the  leg,  rolling  the  thigh-bone,  and  turning  the  toe  out 
in  a  graceful  ftep  ;  which  is  moft  peculiarly  the  effeft  of 
the  pedinalis  and  triceps.     But  when  we  are  to  finifii 
the  motion,  by  pulling  forward  the  body,  which  is  the 
fame  with  pulling  back  the  thigh,  it  is  not  merely 
the  antagonifts  of  thefe  mufcles,  as  the  glutasi,  the  ge- 
mini,  &c.  which  muft  aft.     Were  the  glutaei  to  aft 
alone,  they  would  rather  turn  the  thigh  upon  its  axis 
outwards  than  pull  it  back ;   but  the  triceps,  &c.  aft 
again  in  conjunftion  with  the  glutaei,  fcc.  and  by  the 
aftion  of  the  triceps,  the  inner  trochanter  is  fixed  ; 
the  further  rolling  of  the  thigh  is  prevented  ;  the  full 
effeft  is  given  to  the  glutaei  mufcles.  When  the  glutaei 
aft,  they  pull  the  thigh  direftly  backwards,  aflifted  by 
the  triceps,  peftinalis,  and  others  :  for  now  the  thigh- 
bone is  fo  far  advanced  before  the  body,  that  thofe 
mufcles,  as  the  triceps,  which  were  benders  of  the 
thigh  in  it^  firft  pofition,  are  extcnfors  when  it  is  ad- 
vanced a  ftep  before  the  body ;   or,  perhaps,  it  will 
be  more  explicit  to  fay,  that  when  the  thigh  is  moved 
one  ftep  before  the  body,  the  iliacus  internus,  pfoas 

magnus. 
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magnus,  and  triceps  mufcles,  co-operate,  agree  with  the 
glutaei  mufcles  in  bringing  the  trunk  forwards  to  fol- 
low the  limb,  and  then  in  fixing  and  ftiffening  the 
trunk  upon  that  limb,  till  the  other  thigh  is  advanced 
a  fecond  ftep  before  the  body. 

The  MUSCLES  of  the  leg  are  the  moft  flmple  of  all: 
for  the  knee  is  a  mere  hinge,  at  lead  it  is  fo  in  all  our 
ordinary  motions  ;  fo  that  there  is  no  adion  to  be  per- 
formed but  thofe  of  mere  flexion  and  extenfion  ;  and 
there  are  only  two  clafles  of  mufcles  to  be  defcribed, 
the  extenfors  and  the  flexors  of  the  leg. 

I.  The  EXTENSORS  of  the  leg.  The  only  mufcles 
which  extend  the  leg  are  thofe  four,  which  may  be 
very  fairly  reckoned  a  quadriceps  extenfor  cruris. 
Indeed  the  French  anatomifl:s  arrange  them  fo.  Sab- 
batier  calls  them  the  triceps  femoris.  Thefe  mufcles, 
which  all  converge  to  the  patella,  and  are  inferted  in 
it,  are : 

Re£l:us  Femoris,  Vafl:us  Extemus, 

Cruras  us  vel  Femoraeus,    Vaftus  Internus. 

And  thefe  are  all  implanted  by  one  tendon  j  becaufe 
the  joint  being  a  hinge,  bending  only  in  one  direftion, 
its  mufcles  could  have  given  but  one  motion,  however 
oblique  their  origin  and  courfe  had  been. 

3.  The  FLEXORS  of  the  leg  are  one  on  the  outfide 
and  four  on  the  infide  of  the  leg ;  the  tendons  of  the 
outfide  being  implanted  into  the  upper  knob  of  the 
fibula,  and  thofe  in  the  infide  into  the  rough  head  •f 
the  tibia,  forming  the  hamftrings,  and  extending  their 
tendons  or  aponeurotic  expanfions  downwards  upon 
the  leg. 

1  INSIDE 
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INSIDE    FLEXORS. 

Sattdrius,  Gracilis, 

SemitendinoruSy  Semimembranofus* 

OUTSIDE    FLEXOR. 

Biceps. 

FLEXOR  lying  in  the  ham. 

Mufculus  Poplitaeus. 


EXTE>TS6rS  of  the  LEG. 

CLXXI.  The  RECTUS  femoris,  fometimes  rectus 
CRURIS,  is  fo  named  from  its  direftion ;  it  is  a  thin  flat 
mufcle,  and  arifcs  by  two  heads.  The  firft  or  greater 
head  arifes  from  the  lower  fpinous  procefs  of  the  iH- 
um  by  a  Ihort  round  tendon ;  its  fecond  head  is  in  a 
different  and  in  fomewhat  of  a  curved  direction  ;  for  it 
comes  from  the  head  of  the  acetabulum  and  from  the 
capfular  ligament.  Thefe  join  together,  and  form  a 
flat  tendon  of  four  inches  in  length,  which  becomes 
gradually  flefhy  and  larger  down  to  its  middle,  and 
then  again  contrafts  towards  the  patella  in  the  fame 
gradual  manner.  There  is  a  middle  tendinous  line 
running  the  whole  length  of  the  mufcle,  efpecially 
confpicuous  on  its  back  part ;  and  towards  that  cen- 
tral Unc  all  the  mufcular  fibres  converge. 

The  redus  is  united  at  the  fi Jes  to  the  vaftl ;  at  the 
back  part  to  the  crurseus ;  and  its  tendon,  along  with 
that  of  the  crurseus,  goes  to  be  direftly  implanted  into 
.  the  rotula  of  the  knee. 

The  redlus  cruris  is  the  firfl:  of  thofe  mufcles  which 
Sabbatier  calls  the  triccps  femopis  ;  and  furely  they 
maybe  as  properly  named  thus  as  the  triceps  cubiti 

XXTENSOR. 
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This  large  mafs  of  mufcle  or  flefli  enwraps  the  whole 
of  che  thigh-bone  behind  as  well  as  before  :  for,  firft* 
the  CRURiEus  arifes  flefliy  from  all  the  fore  part  of  the 
bone;  the  vastus  externus  from  the  great  tro- 
chanter, and  all  the  back  part  and  outer  fide  of  the 
« 

bone  ;  and  the  vastus  internus  arifes,  in  like  man- 
ner, from  the  leffer  trochanter,  and  all  the  inner  fide 
of  the  bone,  from  the  trochanter  major  all  round  to 
the  origin  of  the  cruraeus. 

CLXXII.  The  crurteus  arifes  from  the  fore  part 
of  the  trochan  fer  minor  ;  and  it  continues  its  origin 
from  the  fore  part  of  the  femur,  the  whole  way  down 
to  within  two  inches  or  little  more  of  the  patella. 
About  three  inches  from  its  ojigin  it  is  joined  by  the 
vastus  externus,  which  unites  with  it  at  the  outer 
edge  and  forepart ;  and  the  vastus  in  tern  us  comes 
into  it  about  five  inches  below  its  origin,  and  joins  it 
at  the  inner  edge  and  fore  part.  At  its  lower  part 
it  is  joined  to  the  tendon  of  the  reSus,  to  form  but 
one  large  tendon,  which  is  inferted  into  the  rotula. 

Under  the  crurseus  are  fometimes  found  two  little 
mulcles,  or  rather  two  little  flips- of  this  mufcle,  which 
are  quite  diUinft.  They  arife  on  the  fore  part  of  the 
thigh-bone,  two  or  three  inches  above  the  capfule  of 
ihe  joint ;  and  they  are  inferted  into  the  capfule  on 
each  fide  of  the  patella,  evidently  for  the  purpofe  of 
pulling  it  up,  to  prevent  its  being  catched  ;>ind  when 
thefe  two  (suecrur^ei)  are  not  found  as  diftindl  muf- 
cles,  fome  fibres  of  the  crura: us  fupply  their  place. 

CLXXIII.  The  vastus  externus  is  the  largeft  of 
thefe  three  mufcies. 

Its 
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Its  origin  is  by  a  pretty  thick  and  ftrong  tendon  from 
the  lower  anJ  fore  part  of  the  trochanter  major  j  and  it 
continues  its  origin  from  the  root  of  the  trochanter  all 
down  the  linea  afpera  to  that  rough  line  which  goes  to 
the  inner  tuberofity  of  the  thigh-bone. 

It  touches  the  end  of  the  cruraeus  about  four  inches 
below  its  origin,  and  continues  attached  to  it  the 
whole  way  down  ;  and  then  it  forms  a  flat  tendon 
which  connefts  itfelf  with  the  tendon  of  the  rectus 
f  £MORis>  and  then  embraces  in  a  femicircular  manner 
the  outfide  of  the  patella.  And  feveral  of  the  fibres 
of  this  aponeurofis  not  only  crofs  over  the  rotula,  but 
go  down  over  its  oppofite  fide  to  glide  along  the  head 
of  the  tibia,  and  to  be  infertcd  into  the  inner  fide  of 
the  knee. 

CLXXIV.  The  vastus  internus  is  neither  fo  large 
nor  fo  fleftiy  as  the  vastus  externus  j  but  it  is  ex- 
ceedingly like  it  in  all  other  refpeds. 

It  arifes  from  the  fore  part  of  the  trochanter  minor 
juft  under  the  infertion  of  the  pfoas  mag^us  ;  and  it 
continues  its  origin  from  the  linea  afpera  the  whole  way 
down  to  the  inner  condyle,  exaftly  oppofite  to  the  origin 
of  the  vaftus  externus,  fo  that  their  origins  meet ;  they 
leave  juft  a  chapel  betwixt  them.  The  vaftus  internus, 
very  foon  after  its  origin,  joins  itfelf  to  the  cruraeus,  or 
middle  portion,  and  accompanies  it  in  all  its  length : 
and  at  the  diftance  of  two  inches  from  the  rotula  it 
unites  itfelf  with  the  tendon  of  the  cruraeus  at  its  in- 
ternal edge  i  and  this  tendon  completes  that  jundion 
which  unites  the  four  mufcles  into  a  quadriceps  cruris. 
Thit  vaftus  internus  defcends  much  lower^  in  a  flefhy 
form,  than  the  external  vaftus  does ;  and  forms  that 

A  a  2  fl-fhy 
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flefliy  cufiiion  which  covers  the  inner  fide  of  the  knee 
joint.  Its  lendou  embraces  the  rotula  fomewhat  in 
the  fame  circular  form  with  that  of  the  vaftus  exter- 
nus ;  auH,  like  ihe  extcrnus^  it  fends  fome  fibres  acro(s 
the  knee-pan,  to  be  inferted  in  the  outer  part  of  the 
head  of  the  tibia. 

The  RECTUS,  and  the  vastus  externus,  inte&kus, 
and  CRURTEus,  form  one  large  mafs  of  flcfh,  which 
embraces  and  inclofes  all  the  thigh-bone  ;  and  they 
arefo  connected,  that  the  cruraeus  cannot  be  feparatcd, 
and  cannot  be  neatly  didinguifhed. 

The  ufe  of  thcfe  four  niufcles  is  evident  to  extend 
the  leg  and  to  bend  the  thigh  on  the  trunk,  or  reci- 
procally to  bend  the  trunk  on  the  thigh.  This,  or 
thefe  two  motions  alternately,  is  the  common  ufe  of 
thefe  mufcles,  as  in  walking  ;  and  they  are  mod  pecu- 
liarly ufeful  in  running  and  leaping. 

After  defcribing  a  large  mafs,  conjoined  in  one  ten- 
don, and  concurring  in  one  fimple  adion,  it  is  fuperflu- 
ous  to  fay  that  its  power  mud  be  great.  This  power 
muft  be  ftill  further  increafed  by  the  rotula,  which 
removes  the  force  from  the  centre,  and  gives  the  zd^ 
vantage  of  a  pulley,  which  it  really  and  truly  is  :  with- 
out this  pulley  thefe  mufclcs  could  be  of  no  ufe  in 
certain  fituations  ;  for  inftance,  in  the  recumbent  pof- 
ture :  for  then  the  extending  mufcles  being  in  the 
fame  line  with  their  bones,  could  have  no  farther 
power  ;  but  the  reftus,  by  the  pulley  of  the  rotula,  and 
by  its  attachment  to  the  bafin,  raifes  the  trunk,  or  at 
leaft  helps  the  pfoas,  the  iliacus,  and  the  mufcles  of 
the  belly. 

The 
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The  rotula  is  again  attached  to  the  tibia  by  a  flrdng 
ligament,  to  fuftain  the  pulling  of  thele  great  muf- 
clcs*. 

FLEXORS  OF  THE  LEG. 

CLXXV.  The  sartorius  or  Taylor's  muscle,  is 
fo  named  from  its  bending  the  knees  and  drawing  the 
legs  acrofs.  It  is  the  longeft  mufcle,  and  a  very  beau- 
tiful one :  it  extends  obliquely  acrofs  the  whole  length 
of  the  thigh,  croffing  it  like  a  fillet  or  garter,  about 
two  inches  in  breadth. 

It  arifes  fromfiRe  upper  fpinous  procefs  of  the  os 
ilium,  by  a  tendon  about  half  an  inch  in  length  ;  its 
thin  flat  belly  extends  obliquely  acrofs  the  thigh,  like  a 
flrap,  and  is  inferted  in  the  fame  oblique  form  into  the 
inner  tubercle  of  the  head  of  the  tibia  ;  its  aponeurofis 
fpreads  pretty  widely,  going  over  the  whole  joint  of 
the  knee  a  thin  (heet  of  tendon. 

From  the  oblique  pofition  of  the  mufcle,  it  might 
in  a£lion  change  its  place  ;  but  it  is  clofely  embraced 
by  the  fafcia  lata,  and  is  tied  by  fuch  adhefions  as 
form  fomething  like  a  peculiar  fheath  of  itfclf. 

•  Thcfc  mufcks  arc  in  continual  adlion  :  for  their  office  is  to  refift 
the  bending  of  the  knee,  which  would  happen  hy  this  incumbent 
weight  of  the  body;  fo  that  the  continual  fupport  of  the  body  de- 
pends wholly  on  thefe  mufcles  ;  and  they  are  the  great  agents  in  :un- 
jDing,  leaping,  walking,  &c.  Since,  by  extending  the  knee,  they 
raife  the  weight  of  the  pelvis  and  trunk,  and  of  all  the  body,  they 
mnfl  be  very  powerful  ;  and  accordingly  when  they  arc  wtigl  ed 
againft  their  antagonid  mufcle,  we  find  them  greatly  to  exceed ;  L,r 
the  <^rADRiCEPS,  i.  e.  the  replug,  cruraeus,  and  vafti,  will  weigh  four 
pounds,  while  the  BICEPS,  &c.  their  antagonifts,  weigh  but  two 
pounds.  This  experiment  was  ofien  repeated  by  the  great  Cowper 
for  Mr.  Brown,  who  was  delivering  led ures  on  niufcular  motion. 

A  a  3  It 
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It  turns  the  thigh  like  the  quadrigemini  and  obtu- 
rator mufcles.  It  alfo  bends  the  leg  upon  the  knee ; 
and  when  the  leg  does  not  yield,  it  bends  the  thigh 
upon  the  pubis ;  or  where  the  thigh  alfo  is  fixed,  it 
bends  the  body  forwards :  but  in  performing  that  ac- 
tion, whence  it  has  its  name,  it  does  all  tbefe ;  for 
fird  the  leg  and  thigh  are  rolled,  then  the  thigh  i$ 
bended  towards  the  belly,  then  the  legs  are  bent  to 
draw  them  acrofs.  Though  a  fmall  mufcle,  yet  it  is 
of  great  power  from  its  origin,  an^  in  fome  degree 
from  its  infertion  alfo  ^  being  mucb|pinoyed  from  the 
centre  of  motion. 

CLXXVI.  The  gracilis,  fometimes  called  rectus 
jNTERNus  FEMORis*,  is  a  fmall,  flat,  thin  mufcle^  in 
its  general  fhape  fomewhat  like  the  fartoriu^. 

It  arifes  by  a  flat  tendon  of  two  inches  in  length 
from  the  pubis  and  near  the  fymphyfis ;  and  it  pafles 
immediately  under  the  integuments  down  to  the  knee : 
it  pafies  by  the  inner  condyle  of  the  knee,  in  the 
form  of  a  fhort  round  tendon  ;  and  as  it  bends  behind 
the  head  of  the  tibia,  it  is  bound  down  by  a  bundle  of 
tendinous  fibres,  which  crofling  it,  go  to  the  back  part 
of  the  leg.  After  pafling  the  head  of  the  tibia,  it 
turns  obliquely  forwards  and  downwards;  it  here  runs 
behind  the  tendon  of  the  fartorius,  and  before  that  of 
the  femitcndinofus.  It  is  inferted  with  the  fartorius 
into  the  fide  cf  the  tuberofity  at  the  top  of  the  tibia. 
•  This  mufcle  runs  alfo  in  a  line  fo  wide  from  the 
centre  of  motion,  that  its  power  is  very  great.  It 
lerves  chiefly  as  a  flexor  of  the  leg :  When  the  leg  is 

•  Gracilis  is  from'its  fmallncfs  j  rectus  ikternvs  is  from 

itG  ftvaighl  dircflion. 

fixed, 
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fixed,  it  mufl,  by  its  origin  from  the  pubis,  be  a  flexor 
of  the  thigh,  and  an  addudtor  in  nearly  the  fame  direc- 
tion  with  the  pedineus  and  triceps ;  and  it  is  worth 
obferving,  that  while  the  knee  is  ftraight,  the  fartorius 
and  the  gracilis  cannot  bend  the  knee ;  they>  on  the 
contrary,  keep  it  (leady  and  6rm :  but  when  the  knee 
is  bent,  they  come  into  a6lion  ;  for  in  proportion  as 
the  mufcles  which  have  made  the  flexion  are  contrac- 
ted,  they  are  lefs  able  to  contrad  farther ;  and  there- 
fore it  is  defirable  that  more  mufcles  fhould  come  into 
play. 

CLXXVII.  The  semitendinosus  is  fo  named  from 
its  lower  half  being  compofed  of  a  fmall  round  tendon ; 
and  as  tendon  was  once  mifnamed  nerve,  this  is  the 
S£MiNBRvosus  of  Winflow,  Douglas,  and  others. 

Its  origin  is  from  the  tuberofity  of  the  ifchium 
.(along  with  the  femimembranofus,  and  touching  the 
biceps)  by  a  fhort  thick  tendon.  It  alfo  arifes  by  ma- 
ny oblique  fafciculi  of  fibres  from  the  pofterior  portion 
of  its  oppofite  mufcle  the  biceps  cruris.  This  crofs 
conne^on  betwixt  the  two  mufcles  continues  for  three 
inches  down  from  the  tuber  ifchii ;  it  then  departs 
from  the  biceps,  goes  obliquely  inwards,  and  is  flatten- 
ed and  contrafted  into  a  tendon  fix  inches  from  the 
knee.  Its  tendon  then  becoming  fmaller  and  round- 
er»  pafles  down  behind  the  inner  tubercle  of  the  knee ; 
and  getting  round  the  head  of  the  tibia,  it  comes  for- 
ward* to  be  inferted  into  the  tuber  at  the  head  of  that 
bone.  At  this  place  the  tendon  grows  broad  and 
flat ;  it  is  expanded 9  and  as  it  were  grafps  the  inner 
fide  of  the  kn^c ;  its  upper  edge  is  joined  to  the  lower 
edge  of  the  tendon  of  the  gracilis,  fo  that  the  fartorius, 

A  a  4  gracilis. 
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gracilis,  and  femitendinofus,  are  implanted  like  one 
niufcle;  and  this  tendinous  expanfion  feems  like  a 
(capfule  for  enclofing  the  heads  of  the  tibia  and  femur, 
jind  for  ftrengthening  the  knee-joint.  The  femitcndi*r 
nofus  bends  the  leg. 

CLXXVIII.  The  semimembranosus  has  its  name 
from  the  mufcle,  which  is  flat,  thick,  and  flefliy,  beginr 
fling  and  ending  with  a  flattened  tendon,  fomewhat  like 
a  membrane,  but  infinitely  thicker  and  mailier  tbaii 
fuch  a  name  (hould  imply. 

It  arifes  from  the  tuber  ifchii,  before  the  fepitendi* 
nofus  and  biceps.  It  arifes  a  broad,  thin,  and  flat  ten- 
don, of  about  three  inches  in  length.  It  becomes 
flefliy  and  thick  in  its  middle,  but  it  foon  becomes 
thinner  again,  and  terminates  in  a  fliort  tendon,  whichj 
gliding  behind  the  head  of  the  tibia,  is  inferted  there  *• 

This  mufcle  has  little  connection  with  any  other. 
It  lies  under,  or,  more  properly  fpeaking,  on  the  in- 
fide  of  the  femitendinofus,  and  the  two  together  form 
t!ie  hamftrings.  The  hamftring  mufcles  contribute 
alfo  to  another  motion.  Though,  when  extended,  the 
tibia  cannot  roll,  yet  when  we  fit  with  our  knees 
bent,  it  can  roll  flightly ;  and  fuch  rolling  is  accom- 
plifned  by  thcfe  mufcles.  All  thefe  mufcles  which 
bend  the  leg,  and  which  confequently  extend  the  thigh 
at  the  fame  time,  are  mufcles  of  very  great  power  j  be- 

*  The  two  tendons  of  this  mufcle,  the  membranous  tendon  at  the 
l\eaJ,  and  this  fir.alltr  one  by  which  it  is  inferted,  (land  fo  obh'qucly, 
that  the  raulculai  fibres  betwixt  them  muft  be  very  obhque  ;  for  tht 
mtmbranoiis  tendon  dcfccnvis  low  upon  the  back  part  or  edge,  aad 
the  tcr.Jon  of  infcrii^n  beg'ns  hi^h  upon  the  fore  edge  of  the  mufc!e. 

caufe 
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caufe  they  arife  in  one  common  point,  the  tuber  ifchii, 
and  that  point  is  very  far  diilant  from  the  centre  of 
motion- 
There  is  flili  one  fmall  mufcle,  a  flexor  of  the  leg, 
which  performs  this  rotation  during  the  bent  ftate  of 
the  knee  with  mod  particular  power. 
'  CLXXIX.  The  musculOs  poplitjeus,  which  is  fo 
Darned  from  its  lying  in  the  ham,  is  a  fmall  triangular 
mufcle,  lying  acrofs  the  back  part  of  the  knee-joint, 
very  deep  under  the  hamflrings,  and  under  the  muf- 
cles  of  the  leg. 

Its  origin  is  from  the  outer  condyle  of  the  thigh- 
bone, and  from  the  back  part  of  the  capfule  of  the 
joint.  Its  tendon  is  ihort  and  thick,  but  of  no  great 
extent.  It  pafles  flefhy  behind  the  knee-joint ;  and  it 
is  inferted  broad  into  a  ridge  on  the  back  pare  of  the 
tibia  i  fo  that  by  its  fmall  origin  and  broad  infertion 
it  is  a  fan-like  mufcle ;  its  fibres  being  almoft  tranfverfe, 
and  its  lower  fibres  nearly  perpendicular.  Befides 
bending  the  leg,  it  is  ufeful  by  pulling  afide  the  cap- 
fule to  prevent  its  being  catched. 

CLXXX.  The  biceps  cruris,  fo  named  from  hav- 
ing two  heads,  a  long  and  fhort  one,  lies  immediately 
under  the  fkin,  in  the  back  part  of  the  leg,  running 
down  from '  the  pelvis  to  the  knee,  to  form  the  oqter 
hamftring. 

It  is  the  fingle  flexor  on  the  outfide  of  the  thigh. 
Its  origin  is  from  the  outer  part  of  the  tuber  ifchii  by 
a  tendon  of  an  inch  and  a  half  in  length.  And  this 
tendon  is,  in  its  origin,  clofely  united  with  that  of  the 
femitendinofus  for  two  inches,  or  at  leaft  the  whole 
length  of  the  tendoQt    After  a  fhort,  but  very  thick 

3  ^clhf 
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flefhy  belly,  it  degenerates  into  a  tendon,  efpecially  on 
its  back  part ;  and  this  tendon,  which  begins  above 
the  middle  of  the  thigh,  is  continued  the  whole  way 
down. 

About  one  third  down  the  bone  is  the  beginning  of 
the  fecond  or  fhort  head,  which  has  its  origin  all  the 
way  down  the  linea  afpera  to  the  line  above  the  outer 
condyle  of  the  thigh-bone  ;  and  here  it  is  fomewhat 
connected  with  the  origin  of  the  vaftus  externus  mufde 
and  the  infertion  of  the  glutaeus  magnus,  The  tendons 
of  the  .two  heads  are  joined  a  little  above  the  inner  con- 
dyle, and  go  outwards  to  be  inferted  into  the  outer  part 
of  the  head  of  the  fibula,  forming  the  outer  hamfbring. 

Its  infertion  furrounds  the  head  of  the  fibula,  and  a 
fmall  portion  alfo  finks  betwixt  the  bump  of  the  fibula 
and  the  inner  head  of  the  tibia,  to  be  implanted  into 
it  alfo. 

This  mufcle,  like  the  oppofite  ones,  fervesfor  bend- 
ing the  leg.  The  (hort  head  fimply  bends  the  leg ; 
the  long  head  affifts  the  ftiort  one  in  bending  the  leg, 
and  is  alfo  a  mufcle  of  the  thigh. 

The  mufcles  of  the  foot  are  fix  EXTENSORs^and  one 

FLEXOR  MUSCLE. 

EXTENSORS. 

Gastrocnemius  vel  gemellus, 

GastrocnemiusinternusvcIsoleus* 

Tibialis  posticus,  , 

Peroneus  lokgus,  phe  back  part 

BREVIS  I  of  ^h«  l^g- 


all  lying  on 


J 


Plantar  If, 

The 
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The  Flexor  is. 

The  TIBIALIS  ANTICUS,    {'^jjf    °"   '^^ ^'''^  P^"   ^^ 

• 

CLXXXI.  The  gastrocnemius  is  often  divided 
into  three  mufcles,  named  gastrocnemii  or  gemelli. 
But,  hr  from  comiting  thus,  we  (houid  rather  favour 
the  arrangement  of  Douglas,  who  couples  this  with 
the  next  mufcle,  as  forming  a  quadriceps  or  two  muf- 
cles  joined  with  two  heads  each,  and  he  calls  it  the 

EXTENSOR  CRURALIS. 

The  GASTROCNEMIUS  is  the  great  mufcle  of  the 
brawn :  its  two  heads  are  two  very  large  and  fiefhy 
bellies,  which  arife  ^rom  the  tubercles  of  the  thigh- 
bone. The  inner  head  is  the  larger^  and  arifes  by  a 
ftrong  tendon  from  the  back  of  the  inner  condyle, 
and  a  little  way  up  the  rough  line ;  and  it  has  alfo  a 
ftrong  adhefion  to  the  capfular  ligament  of  the  knee. 

The  outer  head  is  fliorter  than  this:  It  arifes  in 
the  fame  way,  from  the  outer  tubercle  of  the  thigh- 
bone ;  and  the  two  mufcles  meet  and  run  down  to- 
gether, forming  the  appearance  of  a  rapha,  by  the 
direction  of  their  fibres.  But  the  two  bellies  continue 
diftin&  till  they  meet  in  the  middle  of  the  leg.  They 
are  diftind  at  their  back  part,  but  at  their  fore  part 
they  are  conne&ed  by  a  tendinous  aponeurofis,  or 
ftrong  but  flat  tendon;  and  the  two  bellies  being 
about  the  middle  of  the  leg  united  firmly,  they  form 
a  large  flat  tendon,  very  broa^d  at  its  beginning,  which 
unites  with  that  of  the  foleus  a  little  above  the  ankle. 

•CLXX^IL  SoLEUs. — ^This  name  is  from  its  re- 
ijsmblsince  to  the  fole-fifli ;   and  it  is  often  named 

GAS- 
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GASTROCNEMIUS  iNTERNus.  This,  like  the  laft  muf* 
cle^  has  two  heads,  which  arife  from  either  bone- 
One  head  arifes  from  the  bulb  of  the  fibula,  and 
continues  to  adhere  to  one  fourth  of  the  upper  part 
of  the  bone  J  another  head  arif<^8  from  about  three 
inches  of  the  upper  part  of  the  tibia.  1  he  firft  of 
thefe  heads  is  large  and  round  ;  the  fecond  is  fmaller 
and  round  ;  they  unite  immediately  ;  and  a  large  flefhy 
belly  is  formed,  with  ftill  a  confpicuous  diviflon  be* 
twixt  the  flelh  of  the  two  heads.  The  great  tendoa 
begins  about  half  way  down  the  leg,  but  ftill  is  inter- 
mixed with  fieihy  fibres  till  it  approach  the  heel.  A 
little  below  the  middle  of  the  leg  this  tendon  is  united 
with  the  tendon  of  the  gaftrocnemius,  to  form  the 
great  back  tendon,  named  tendo  Achillis,  and  feme- 
times,  though  very  rarely,  chorda  magna. 

The  tendon  is  large ;  it  grows  fmall  as  it  approach^ 
as  the  heel ;  when  it  touches  the  extremity  of  the  heel 
bone,  it  expands  to  take  a  firmer  hold. 

In  running,  walking,  leaping,  &c.  this  mufcle,  with 
the  extenfors  of  the  leg»  are  the  great  mufcles.  The 
external  gaftrocnemius  has  double  power  j  for  it,  ari- 
fing  from  the  tubercles  of  the  thigh-bone,  is  both  an 
extenfor  of  the  foot  and  a  flexor  of  the  leg  j  but  the 
gaftrocnemius  internus  is  a  mere  extenfor  of  the  foot^ 
and  both  together  have  fuch  ftrength  as  often  to  break 
the  tendo  Achillis. 

CLXXXIIL  Plantaris. — This  mufcle  is  named 
from  a  miftaken  notion  of  its  going  to  the  planta  pe* 
dis  or  fole  of  the  foot,  to  form  the  plantar  aponeuro* 
fis,  like  the  palmaris  of  the  hand  j  but,  in  fafl,  it  does 

not 
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npt  go  to  the  fole,  but  is  a  mere  extenfor  of  the  foot, 
inferted  along  with  the  tcndo  Achillis. 

This  long  and  flender  mufcle  is  fituated  under  the 
gaftrocnemius  internus.  It  arifes  from  the  external 
condyle  of  the  femur  wholly  fle(hy ;  it  alfo  has  an  at- 
tachment to  the  capfular  ligament  of  the  joint ;  after 
an  oblique  fiefhy  belly  of  about  three  inches,  it  forms 
iu  finall  flat  tendoa.  The  tendon  runs  betwixt  the 
inner  head  of  the  gaftrocnemius  and  the  foleus  ;  and 
where  the  tendo  Achillis  begins,  the  tendcm  of  the 
plantaris  attaches  itfelf  to  the  inner  edge  and  fore 
part  of  the  Achillis  tendon ;  it  accompanies  it  down 
to  the  heel,  running  in  a  groove  which  feems  made  to 
receive  it ;  and  it  is  implanted  with  the  tendo  Achillis 
into  the  inner  fide  of  the  heel-bone.  It  is  often  awant- 
ing. 

The  ufe  of  this  mufcle  is  to  tuck  up  the  ctpfule  in 
the  great  bendings  of  the  knee-joint,  and  to  aifift  the 
gaftrocnemii  mufcles. 

The  PSRONJEt  mufcles  are  thofe  which  arile  ft-om 
the  fibula.  They  are  named  from  their  length  being 
different :  the  peronjeus  lokgus  being  as  long  again 
as  the  BREVis ;  for  it  is  one  half  longer  in  its  origin,  the 
one  rifing  at  the  head,  the  other  at  the  middle  of  the 
bone ;  and  again  it  is  one  half  longer  at  its  infertion, 
going  ftilly  round  under  the  foot  of  the  oppofite  fide, 
while  the  (horter  peronssus  flops  at  the  fide  of  the 
foot  to  be  inferted. 

CLXXKIV.  The  PERONiEus  longus  is  fo  named 
from  its  lying  along  the  fibula.  Ic  arifes  partly  ten- 
dinous, chiefly  flefky,  from  the  upper  knob  of  the  fi- 
bula, and  ft'om  the  ridge  of  the  bone^  down  to  within 

three 
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three  inches  of  the  ankle.  It  has  another  fmall  flip 
of  a  head  from  the  upper  part  of  the  tibia,  above  where 
the  fibula  joins ;  it  has  alfo  adhefions  to  the  tendinous 
partition,  which  feparates  this  from  the  extensor  di- 
GiTORUM  COMMUNIS  and  the  soleus. 

Its  tendon  begins  very  high»  above  the  middle  of 
the  leg ;  and  it  continues  to  receive  the  flefhy  fibres 
almoft  at  right  angles  in  the  penniform  manner.  The 
tendon  is  concealed  down  to  about  or  below  the  mid- 
dle of  the  leg :  then  it  is  feen  immediately  under  the 
integuments ;  and  we  can  eafily  diftinguifli  it  through 
>  the  {kin,  being  that  acute  line  or  firing  which  runs 
down  behind  the-uwer  ankle,  and  which  gives  fliape 
to  that  part. 

In  pailing  the  outer  ankle,  it  runs  down  through  a 
cartilaginous  pulley  or  annular  ligament,  which  alfo 
tranfmits  the  peronaeus  brevis  :  it  leaves  the  peronaeus 
brevis  on  the  fide  of  the  foot ;  and  pafling  by  itfelf  in 
a  groove  of  the  heel-bone,  it  bends  obliquely  acrofs 
the  arch  of  the  foot,  goes  quite  down  to  the  oppofite 
fide,  and  is  inferted  into  the  metatarfal  bone  of  the 
great  toe,  and  the  great  cuneiform  bone  on  which  it  is 
founded.  Under  the  eminence  of  the  os  cuboides  it 
fuffers  great  friftion,  fo  as  to  be  thickened  to  a  degree 
of  oflification,  and  to  refemble  a  fefamoid  bone.  It  is 
alfo  thickened  in  a  leffer  degree  as  it  paffes  the  outer 
ankle ;  and  in  all  this  length  it  is  tied  down  by  a  Arong 
ligamentous  expanfion. 

It  is  a  powerful  extenfor  of  the  leg;  it  alCo  gives  that 
obliquity  of  the  foot,  which  is  fo  handfome  and  na- 
tural, and  ufeful  in  walking.  This  mufcle  particular- 
ly turns  down  to  the  ground  the  inner  edge  of  the 
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foot ;  fo  it  prefles  to  the  ground  the  ball  of  the  great 
toe ;  and  that  is  the  part  which  touches  the  ground, 
and  which  feels  fore  after  long  walking  or  violent 
leaping  or  running:  It  is  by  that  part  that  we  pufh 
in  making  a  ftep ;  fo  that  this  mufcie  is  perceived  to 
be  continually  adlive  in  all  motionsof  walking,  leap- 
ing, running,  and  more  particularly  in  dancing. 

CLXXXV.  The  FEKOtfJEUS  brevis  is  like  its  fel- 
low except  in  length  and  infertion.  Its  origin  is  from 
the  ridge  of  the  fibula;  beginning  about  one-third 
down  the  bone,  and  concinuing  its  adhefion  the  whole 
way  to  the  ankle.  It  alfo  has  adhefions  to  the  tendi- 
nous  partition  which  is  betwixt  it  and  the  common 
^xtenfor ;  fo  that  thefe  two  mufcles  are  by  fuch  ad- 
hefions very  difEcult  to  difTeft.  It  is  fmaller  at  its 
origin,  but  increafes  in  its  flefhy  belly  as  it  defcends ; 
and  it  is  fleihy  lower  down  than  the  peronaeus  longus. 
It  is  like  it,  a  penniform  mufcie.  The  tendons  of  the 
two  peronasi  pafs  together  by  the  outer  ankle  in  the 
fame  ring :  but  the  tendons  crofs  each  other ;  for  the 
peronseus  longus  is  in  its  belly  more  forward.  The 
brevis  lies  under,  and  behind  it,  quite  covered  by  it ; 
and  yet  the  tendon  of  the  brevis,  by  aeeping  utider 
the  longus,  gets  before  it,  juft  under  the  outer  ankle; 
and  from  that  it  runs  in  a  feparate  groove,  fuperficially, 
upon  the  outer  edge  of  the  foot,  to  be  inferted  into 
the  mctatarfal  bone  of  the  little  toe.  In  both  muf- 
cles th6  tendon  is  upon  the  outer  edge,  and  begins  al- 
mod  as  high  as  the  upper  head  of  each  mufcie.  This 
tendon  of  the  peronaeus  brevis  is  the  ffiorter  one,  is 
fmall  where  it  paffes  through  the  pulley,  and  expands 
when  it  reaches  its  infertion,  that  it  may  grafp  the 

metatarfal 
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metatarfal  bone  firmly.  The  tendon  of  the  longef 
jnufcle  alio  expands  a  little,  and  fomewhat  in  the  form 
of  a  band  and  fingers,  taking  bold  of  two  bones  by 
three  little  beads. 

This  mufcle  aflifts  the  former  in  extending  the  foot 
and  coincides  well  in  its  oblique  adion  with  the  laft  } 
for  as  the  laft  turned  down  the  inner  edge  of  the  foot, 
this  turns  the  outer  edge  upwards,  which  is  exadly 
the  fame  motion. 

CLXXXVI.  The  tibialis  posticus  is  a  penni- 
form  mufcle^  very  much  like  the  two  laft  defcribed, 
only  its  tendon  goes  round  the  c*artilaginous  pulley  of 
the  inner  ankle^ 

Ic  is  named  tibialis  from  its  origin,  and  posticus 
from  its  place. 

U  arifes  from  the  back  part  and  ridge  of  the  tibiat 
from  the  oppofite  part  of  the  fibula,  and  from  the  in- 
teroffeus  membrane  below  thefe ;  and  it  continues  its 
attachment  to  the  interofleous  ligament  quite  down 
to  the  ankle.  It  has  alfo  ftrong  attachments  to  the  fur- 
rounding  tendinous  partitions.  Its  fibres  are  all  ob- 
lique, and  go  to  the  middle  tendon,  which  is  in  the 
heart  of  the  mufcle.  About  the  middle  of  the  tibia 
this  tendon  begins  to  emerge  from  the  flefliy  belly ; 
it  grows  gradually  fmaller,  but  ftill  continues  to  re- 
ceive flefli  quite  down  to  the  ankle.  It  paffes  in  the 
groove  of  the  inner  ankle,  and  is  retained  there  by  fuch 
a  ligament  as  holds  the  peronaei.  After  pafling  the  li- 
gament, it  expands  in  the  hand-like  form,  to  grafp  the 
bones  of  the  tarfus :  and  it  is  expanded  much  more 
than  the  peronasus;  for  it  fends  roots  down  among  the 
bones  both  of  the  tarfus  and  metatarfus,  fo  as  to  take 
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hold  firft  on  the  lower  rough  part  of  the  naviculare  in 
palling  over  it.  Then  it  is  implanted  into  the  two 
firft  metatarfal  bones,  then  into  the  calcaneum,  and 
laftly  into  the  os  cuboides ;  and  where  it  pafTes  over 
the  OS  naviculare  it  is  hardened  into  a  fort  of  fefamoid 
bone.  In  ihort>  it  is  implanted  in  the  fole  of  the  foot 
l>y  a  tendon  like  a  hand,  which  fends  down  its  fingers 
among  the  tarfal  and  metatarfal  bones,  to  take  the  fa- 
red hold.  This  mufde  pulls  the  foot  in  fo  as  put  the 
toes  together ;  and  when  balanced  by  the  peronael,  it 
dirediy  bends  the  foot. 

CLXXXVII.    The  tibialis  anticus  croffes  ob^ 
liquely  the  fore  part  of  the  leg.    It  aritei  fi-om  the  fore 
part  and  outfide  of  the  tibia.    It  begins  juft  under  the 
outer  tuber,  and  continues  its  adhefion  down  two-thirds 
of  the  bone ;  then  the  tendon  begins  to  be  formed :  and 
this  mufcle,  like  almoft  all  the  fmaller  ones  of  the  leg, 
adheres  to  the  tendinous  partitions,  and  to -the  fafcia, 
with  which  they  are  covered.    The  tendon  begins  al- 
xnoft  with  the  origin  of  the  mufcle ;  but  continues  co* 
vered  by  the  flefh,  and  not  appearing  till  within  four 
inches  or  fo  of  the  ankle,  when  it  begins  to  pafs  ob« 
Jiquely  over  the  leg ;  and  having  compleated  the  crof« 
fing  above  the  ankle,  it  goes  under  the  annular  liga- 
jnent  in  a  peculiar  ring  ;  it  runs  along  the  fide  of  the 
foot,  and  is  implanted  into  the  os  cuneiforme  internum ; 
and  a  fmall  produdion  of  the  tendon  goes  forward  to 
be  inferted  into  the  metatarfal  bone  of  the  great  toe. 

It  is  the  only  mufcle  which  bends  the  foot,  that  is, 
which  turns  the  great  toe  towards  the  leg. 

Voju.  I.  B  b  MU3CLES 
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MUSCLES  OF  THE  TOES. 

The  long  mufcles  of  the  toes  are  jufl:  four,  two  flex- 
or and  two  extensor  muscles.  The  flexor  mufcles 
lie  upon  the  tibialis  ppfticus,  or  behind  betwixt  ic  and 
the  folaeus.  The  extenfor  mufcles  again  lie  under  the 
tibialis  anticus^  or  at  lead  their  heads  are  under  it>  and 
their  bellies  only  appear  from  under  it  about  the  mid- 
dle of  the  leg. 

The  flexor  tendons  follow  the  tendon  of  the  tibialis 
poflicus  by  the  pulley  of  the  inner  ankle  into  the  hol- 
low of  the  foot.  The  tendons  of  the  extenfor  mufcles 
keep  with  that  of  the  tibialis  anticus,  and  crofs  over 
the  fore  part  or*rifing  of  the  ankle,  where  the  tibia  is 
united  with  the  aflragalus.  And  in  difle£Uon  wemaft 
follow  thefc  in  an  oppofite  order  to  that  in  which  they 
arc  defcribed  ;  for  next  to  the  fore  part  of  the  foUeus 
IS,  ift,  The  FLEXOR  poLLicis ;  2dy,  The  flexor 
DiGiTORLM  ;  and  3vily,  The  tibialis  anticus. 

CLXXXVIII.  The  flexor  loxgus  pollicis  is 
fmall  and  pointed  at  its  origin,  and  arifes  flefliy  from 
three  fourths  of  the  fibula  to  within  an  inch  of  the 
ou:er  ankle.  It  grows  thicker  and  larger  as  it  defcends, 
and  adheres  to  the  tendinous  partitions  of  the  tibialis 
pofticus  and  of  the  peronaei.  Its  tendon  can  be  fecn 
only  abour  an  inch  above  the  joint  of  the  ankle.  It 
paiTcfS  d:wn  behind  the  inner  ankle,  where  it  is  bound 
in  a  fort  of  annular  ligament.  It  there  pafles  under  the 
heel-bor.e,  in  the  arch  of  the  foot,  betwixt  the  bones 
and  the  abdu^^lor  pollicis  ;  it  then  glides  into  the  chan* 
nel  ma.ic  by  the  two  heads  of  the  flexor  pollicis  bre- 
yIs  ;  it  then  paHes  betwixt  the  two  fefamoid  bones  at 
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the  root  of  the  great  toe  j  it  then  goes  forward  in  a 
fheath,  to  be  inferted  into  the  lad  bone  of  the  great 
toe ;  at  which  implantation  it  is  enlarged. 

Its  office  is  to  bend  the  great  toe ;  but  it  is  alTo  con« 
tinually  ufeful  at  every  ftep  in  extending  the  foot,  or 
in  keeping  the  toe  firm  to  the  ground,  while  the  gaf* 
ctocnemii  raife  the  heel ;  and  therefore  we  (hould  not 
be  raOi  in  cutting  away  the  great  toe,  for  in  it  confifU 
not  the  ftrength  of  the  foot  only  but  of  the  leg. 

CLXXXIX.  The  flexor  longus  digitorum  pe- 
bjs,  is  named^  in  addition,  the  perforans  ;  becaufe, 
like  the  perforans  of  the  hand,  it  runs  its  tendons 
through  the  fplit  tendon  of  a  fmaller  mufcle,  which  is 
l6dged  in  the  fole  of  the  foor»  It  is  named  alfo  flexor 
COMMUNIS',  although  there  be  lefs  reafon  here,  where 
there  are  no  flexors  for  the  individual  toes,  than  in  the 
hand,  where  there  are  feparate  flexors  for  the  individual 
fihgers. 

It  ariles  from  the  back  part  of  the  tibia,  its  whole 
length ;  that  is,  from  the  end  of  the  poplitaxal  mufcle, 
and  from  the  feptum  tendinofum,  by  which  it  ia  di« 
vided  from  the  tibialis  amicus,  which  lies  immediately 
before  it }  and  it  continues  this  origin  from  the  tibia 
down  to  within  three  inches  or  fo  of  the  ankle.  Its 
origin  is  not  eafily  feparated  before  from  the  tibialis 
poftious,  nor  behind  from  the  flexor  pollicis. 

The  tendon  is  not  formed  till  very  near  the  ankle 
(within  two  inches  of  it),  and  the  flefli  fUlI  accom- 
panies it  quite  down  to  .the  joint.  It  croflfes  the  tendon 
of  the  tibialis  pofticus  behind  the  ankle-joint,  and  goes 
forward  in  the  groove  of  the  os  calcis,  tied  down  by 
a  fort  of  capfule  or  annular  ligament,    la  the  arch  of 
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the  foot  it.  crofTes  the  tendon  of  the  flexor  polUds, 
from  which  it  receives  a  flip  of  tendon ;  and  thus  the 
office  of  either  is  af&fled  by  the  other,  and  could  be 
wholly  fupplied  by  it ;  it  then  pafles  over  to  the  mid- 
die  of  the  fole  and  growing  flatter  and  thicker,  divides 
into  four  flat  tendons.  Thefe  go  forward,  diverging 
till  they  arrive  at  the  ends  of  their  metatarfal  bones ; 
the9  they  emerge  from  the  aponeurofis  piantaris,  along 
with  the  common  (hort  flexon  ^  Now  both  thefe  ten- 
dons run  under  a  ligamentous  fheath,  and  are  included 
in  it  under  the  firft  and  fecond  bones  of  the  toes ; 
and  having  perforated  the  ihort  flexor  oppofite  to  the 
fecond  joint,  they  are  finally  inferted  into  the  root  of 
the  third  or  lad  bone  of  each  toe.  Thefe  tendons, 
like  the  correfponding  ones  of  the  foot,  feem  to  be  flit 
with  a  fort  of  longitudinal  fiflure. 

The  proper  ufe  of  this  mufcle  is  to  bend  all  the 
joints  of  the  toes,  but  more  peculiarly  the  lafl  bone; 
and  alfo  to  extend  the  foot,  keeping  the  point  of  the 
toes  to  the  ground,  confequcntly  afTifting  the  gaftroc- 
nemii,  and  all  the  mufcles  ufed  in  walking,  &c. 

CXC.  The  MASSA  carnea  Jacobi  SYLvii,or  plan- 
TJE  PEDIS,  is  a  Tmall  body  of  flefh,  naturally  con- 
nefled  with  the  flexor  longus.  The  maflTa  carnea 
arifcs  from  the  lower  part  of  the  heel-bone,  in  two  di- 
vifions ;  one  (the  external  one)  tendinous,  the  other 
flefhy.  It  is,  upon  the  whole,  pretty  nearly  of  a  fquarc 
form ;  it  joins  the  tendon  of  the  flexor  longus  before 
its  divifion  into  tendons  for  each  toe ;  and  by  the  long 
lever  that  this  has  upon  the  heel-bone  it  mufl  be  of 
great  afrifl:ance  to  the  flexor.  It  is  more  generally  con- 
sidered in  this  light  of  a  fupplementary  mufcle  j  by 
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fome  it  is  confidered  as  a  diftind  mufcle,  and  as  the 
origin  and  firft  beginning  of  the  lumbricales  pedis. 

Thus  Cowper  confiders  the  maffa  camea  and  the 
lumbricales  as  one  and  the  fame :  that  the  mafia  car* 
nea  joins  the  tendon,  covers  it  with  its  flelh,  continues 
'ffeihy  along  the  common  tendon,  till  at  the  bifurca- 
tion it  aifo  parts,  along  with  the  four  tendons,  into 
four  fmall  flefhy  mufcles,  which  are  called  lumbricales. 

Albinus,  again,  paints  the  mafia  camea  diftin£lly 
terminating  at  the  common  tendon,  and  the  lumbri- 
cales as  arifing  diflinft  from  each  of  the  divided  ten- 
dons. 

CXCI.  The  FLEXOR  brevis  digitorum  is  alfo  na- 
sned  the  flexor  fublimis  or  perforatus.  It  arifes  from  the 
lower  part  of  the  heel- bone,  or  the  bump  upon  which 
wt  ftand.  It  arifes  by  very  fliort  tendinous  fibres ;  and 
being  placed  immediately  under  the  plantar  aponeu* 
rofis,  it  takes  hold  of  it,  and  alfo  of  the  tendinous  par- 
titions betwixt  it  and  the  two  abdudors  of  the  fmall 
and  of  the  great  toe,  which*  are  on  either  fide  of  it. 
Under  the  metatarfal  bones  it  divides  itfelf  into  four 
heads ;  their  tendons  begin  earlier  upon  the  fide  next 
the  foot ;  they  grow  round ;  emerge  from  betwixt  the 
dentations  of  the  plantar  aponeurofis ;  they  then  pafs 
into  the  vigina  or  flieath  of  each  toe }  and  on  this, 
the  firft  phalanx,  they  lie  over  the  tendons  of  the  long 
extenfors.  About  the  root  of  this  firft  bone  they  di- 
vide into  two  little  bands,  which  form  a  fplit  (like  the 
perforatus  of  the  fingers)  for  the  paflfage  of  the  long 
tendon. 

The  long  tendon  pafles  through  it  upon  the  fecond 
joint  of  the  toe)  smd  immediately  after  the  perforated 
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tendpQ  Bxes  itfelf  by  the  two  forks  to  each  iide  of  the 
fecond  bone  or  phalanx  of  the  toe. 

Its  ufe  is  to  bend  the  firfl  and  fecond  joints  of  the 
toes,  but  mod  peculiarly  the  fecon^.  And  the  obli-r 
quity  of  the  long  flexor  is  exadly  balanced  by  a  cor- 
refponding  obliquity  of  the  fhort  flexor :  for  the  ten* 
flon  of  the  long  flexor  coming  round  the  inner  circle, 
runs  obliquely  outwards  to  reach  the  toes ;  while  the 
ihort  flexor  coming  from  the  hecl^  which  is  towards  the 
outer  edge  of  the  foot,  runs  in  a  like  degree  obliquely 
inwards,  and  meets  the  other  at  an  acute  angle  wx^ 
the  toes. 

CXCII.  The  LUMBRic^LES  muft  be  diflfefled  after 
the  (hort  flexor.  They  need  no  dcfcription,  fince  they 
^xadly  correfpond  with  thofe  of  the  hand.  They 
rife  like  them  in  the  forks  of  the  extenfor  tendon«» 
They,  like  them,  pafs  through  the  digitations  of  the 
aponeurofis.  They  pafs  on  to  the  firfl:  bone  of  the 
toes,  and,  like  the  lumbricales  of  the  hand,  creep  over 
the  convexity  of  the  bone,  to  be  united  along  with 
the  tendons  of  the  extenfors.  Their  infertion  is  al- 
ways at  the  fide  of  the  toe  next  the  great  toe ;  and 
their  ufe  is  to  bend  the  firfl:  joint  of  the  toes,  and  to 
draw  them  towards  the  great  one,  making  an  arch  iu 
the  foot,  and  affifUng  the  tranfverfalis  pedis.  The  ex- 
tensor BREVI5  lies  mofl  fuperficially  upon  the  fole  of 
the  foot,  having  its  origin  from  the  inner  furface  of  the 
aponeurofis.  The  mass  a  carnea  lies  deeper,  having  no 
origin  but  from  the  tip  of  the  heel-bone,  and  being 
foon  implanted  into  the  tendon  of  the  long  flexor.  The 
i.i  MBRiCALES  again  rife  from  the  tendons  of  the  long 
flexor,  beginning  jufl:  where  the  mafl4  carnea  ends  in 
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it;  and  the  LUMBRiCALEsaretheflexores  primi  intemo- 
dii ;  the  short  muscle^  the  flexor  fecundi  internodii ; 
the  LONG  FLEXOR,  the  flexor  tertil  internodii  digitorum. 

EXTENSORS   OF    THE    TOES. 
CXCIII.  The  EXTENSOR  LONOUS  DIGITORUM  PEDIS 

is  very  difficult  to  difled  from  it  numerous  adhefions. 
It  arifes  properly  from  the  head  of  the  tibia,  at  its 
outer  and  fore  part,  juft  under  the  knee;  but  it  has 
alfo  ftrong  adhefions  to  the  inner  furface  of  the  fafcia  ; 
to  the  tendinous  partitions  betwixt  it  and  the  tibiaUs 
anticus  before,  and  betwixt  it  and  the  peronsei  behind  ; 
and  alfo  to  the  interofleus  ligament  and  to  the  edge 
of  the  fibula.  Its  fmall  origin  foon  becomes  thick, 
and  is  divided  even  from  the  beginning  very  percepti- 
bly into  three  diflind  portions.  Thefe  foon  form  three 
round  tendons,  which  go  obliquely  inwards,  pafs  un* 
der  the  annular  ligament  of  the  ankle,  and  run  in  a 
ring  of  it  peculiar  to  them  and  the  peronasus  tertius. 
They  then  traverfe  the  two  bands  of  the  annular  li- 
gament,  upon  the  fore  part  of  the  foot ;  and  now  they 
change  their  diredion  a  little>  and  go  from  within  out- 
wardsj  and  diverge  towards  their  proper  toes.  There 
are  three  portions  of  mufcles  and  four  toes  to  be  moved : 
the  firft  portion  divides  its  tendon  into  two  at  the 
joint ;  fo  that  the  firft  portion  ferves  both  the  firft  and 
fecond  toe,  the  fecond  the  third  toe,  and  the  third 
ferves  the  fourth  toe.  Here  the  tendon  of  the  long 
extenfor  receives  four  other  tendons ;  firft,  of  the  inter- 
oflaei  externi;  fecondly,  of  the  interoflaei  intemi  ;*  third- 
ly,  of  the  long  flexor ;  fourthly,  of  the  lumbricales  ; 
and  thefe  form  a  very  large  flieatbj  quite  furrounding 
the  toe,  ^ 

B  b  4  Thefe 
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Thefe  do  not  pnly*  like^other  eztenfori,  extend  the 
toes,  but  alfo,  by  the  divergence  of  the  tendoUj  expand 
them  or  feparate  them  one  from  another. 

CXCIV.  The  PERONiBus  T£rtius  (hould  have  been 
defcribed  as  a  flexor  of  the  foot,  along  with  the  tibi- 
alis anticus ;  but  is  fo  naturally  conne£):ed  with  this» 
that  it  will  be  more  eafily^  underftood  now.  It  is  often 
named  peronj^us  tertius,  fometimes  nonu3*  v£R8a- 
11 1^  or  ninth  mufcle  of  the  foot. 

Its  origin  is  from  the  fibula^  chiefly  from  the  middle 
downwards ;  alfo  from  the  interoflfi^us  membrane;  and 
{till  from  the  tendinous  partition  which  divides  it  from 
the  peronsus  brevis.  Its  origin  is  almoft  entirely  flcfhy; 
and  it  lies  behind  and  under  the  extenfor  communis* 
fo  that  it  feems  in  its  belly  to  be  a  part  of  tliat  mufde. 
^  Its  tendon  alfo  pafles  along  with  the  tendon  of  the 
I  xtenfor  communis,  through  the  fame  ring  of  the  an« 
nular  ligament ;  and  there  going  obliquely  towards  the 
outfide  or  edge  of  the  foot  over  the  ftiortcr  e:i^tenfor, 
it  expands  and  covers  the  metatarfal  bone  of  the  little 
toe  with  an  expanfion^  and  adheres  to  it  as  a  flexor  of 
the  foot ;  and  this,  as  well  as  the  tibialis  and  other 
peroiisei,  have  an  obli4ue  infertion  generally  into  the 
fide  of  the  foot ;  or  if  into  the  fole,  it  is  after  run- 
ning over  the  fide,  as  ov^r  a  pulley ;  fo  that  ^11  of  them 
tend  to  prcfs  down  one  edge,  that  of  th^  ball  of  the 
great  toe,  to  the  ground. 

CXCV.  The  EXTENSOR DIGITORUM  BREVIS  IS  fo  COn- 

nefted  with  the  extenfor  longus,  that  it  is  natural  to 
dcfcribe  them  together.  The  extenfor  brevisjs  a  fmall 
mafs  of  flefli,  fomewhat  refembling  the  m^a  carnea 
and  lumbricales  of  the  foot.    It  is  placed  juft  where 

the 
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the  buckle  Jies,  upon  the  rifing  of  the  foot^  having  its 
origin  from  the  heel-bone,  and  running  obliquely  in* 
wards. 

Its  origin  is  firom  the  outer  fide  and  fore  part  of  the 
heel-bone,  and  alfo  from' part  of  the  annular  ligament. 
It  is  finaller  where  it  arifes  bfz  fhort  tendon  from  the 
heeUbone,  but  it  gradually  increafes  in  fize :  it  divides 
early  into  four  heads,  which  are  mufcular,  and  very 
difUnd ;  the  two  itiner  of  which  are  larger,  the  two 
outer  more  flender :  each  head  has  already  formed  an 
oblique  tendon  under  its  fleih,  whfch  begins  to  appear 
naked  about  half  way  down  the  mctatarfal  bones. 
Thefis  tendons  crofs  thofe  of  the  long  extenfor,  and 
pafs  under  them  nearly  about  the  end  of  the  metatar- 
fal  bones.  Then  one  is  implanted  into  the  firil  bone 
of  the  great  toe,  on  the  infide  of  the  long  tendon 
under  which  it  had  turned.  The  lecond,  third,  and 
fourth  tendon  are  inferted  into  their  refpe£tive  next 
toes,  and  the  little  toe  is  left  without  one.  The  three 
laft  of  thefe  tendons  form  a  fort  of  flit ;  the  two  fides 
of  which  pafs  along  the  fides  of  the  toes,  furrounding 
the  long  tendon,  fomething  like  a  perforatus  ;  fo  that 
the  three  laft  tendons  are  inferted  along  with  the  long 
tendons  into  the  laft  bone  of  the  toes. 

The  obliquity  of  this  fhort  mufcle  counteracts  the 
obliquity  of  the  long  ;  and  it  ferves  to  extend  and  to 
fpread  the  toes,  and  to  pull  them  away  from  the  great 
toe. 

CXCVI.  The  EXTENSOR  pollicis  proprius  is  a 
very  flender  mufcle,  running  from  the  top  of  the  leg 
tp  tb^  fecond  joint  of  the  great  toe.    It  ^rifes  from  the 

fibuU 
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fibula  a  little  below  its  head  ;  grows  tendinous  as  it 
approaches  the  foot ;  then  pafling  under  the  annular 
ligament  and  the  crofs  ligament  of  the  fopt,  it  goet 
onwards  to  the  fecond  joint  of  the  toe  over  the  firft. 

The  fucceffion  in  which  thefe  mufcles  lie  under 
and  behind  each  other  is  this :  Fird,  The  tibialis  anti- 
cos,  the  outcrmoft  mufcle,  arifes  from  the  fore  part  <^ 
the  tibia,  neared  the  fore  part  of  the  leg,  at  the  ridge 
of  the  tibia  :  Secondly,  The  extenfot  pollicis  lies  im- 
mediately behind  and  under  tht  tibialis  aniicus ; 
Thirdly,  The  extenfor  digitorum  communis  lies  be« 
hind  that :  Andj  fourthly,  The  peroneus  tertius  lies 
behind  the  common  extenfor  like  a  part  of  that 
mufcle* 

Thefe  extenfor  tendons  are  bound  down  by  crofs 
bands,  refembling  the  annular  ligaments  of  the  wrifl. 
The  general  fafcia  of  the  thigh  is  continued  over  the 
knee  and  down  the  leg :  it  is  much  ftrengthened  at 
the  knee,  where  it  adheres  to  each  point  of  bone  ;  it 
defcends  very  thick  and  ftrong  over  the  leg,  binding 
down  and  ftrengthening  the  tibialis  amicus  and  ex- 
tenfor mufcles.  The  fheath  grows  thinner  towards 
the  ankle  ;  but  where  it  pafles  over  the  joint,  it  is  fo 
remarkably  ftrengthened  by  its  adhefions  to  the  outer 
and  inner  ankles,  that  it  feems  to  form  two  diftinft 
crofs  bands,  which,  going  from  the  point  of  the  outer 
ankle  acrofs  the  extenfor  tendons  to  the  point  of 
the  inner  ankle,  forms  a  (Irong  crucial  ligament,  re- 
fembling the  annular  ligament  of  the  wrift  ;  fo  that  this 
which  is  called  the  crucial  ligament  of  the  ankle  or 
foot,  is  plainly  but  a  ftrengthening  of  the  common 
Cieatli. 

The 
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The  mufcles  of  the  foot  are  the  ikterosssi,  whicb^ 
in  the  foot^  are  found  fmgte  on  the  lower  fiifface  ot 
foiCf  but  double  and  two-headed  upcm  the  upper  part 
of  the  foot.  The  abductor  fle^oR)  and  adductor 
FOLLicis,  which  furround  the  great  toe^  fomething  like 
thofe  of  the  thumb ;  and  the  abductor  and  f  iexor 
MINIMI  DiGiTi,  furrounding  the  little  toe ;  and  therd 
is  a  fmall  flip  of  mufcle,  the  transversalis  Pzm9f 
which  goes  acrofs  the  fele  of  the  foot. 

CXCVII.  The  ABDUCTOR  pollicis  arifes  1^  Tery 
fcort  tendinous  fibres  from  the  knob  of  the  o9  calcify 
and  alfo  from  a  ligament  which  ftretches  from  thii 
knob  to  the  fheath  which  belongs  to  the  tibialis  p6fti- 
cus  ;  and  it  arifes  alfo  from  the  tendinous  partition  b6>' 
twist  it  and  the  fliort  flexor  of  the  toes ;  and  although 
it  forms  a  begmning  tendon  oppofite  to  the  cuneiform 
bone,  the  tendon  is  not  naked  till  it  has  reached  the' 
middle  of  the  long  metatarfal  bone.  It  unites  with  thel 
fliort  flexor  of  the  lame  toe^  and  is  ihferted  into  the 
firft  bone  or  phalanx  of  the  toe  at  its  root.  Its  ufe  U 
to  pull  afide  the  toe,  and  at  the  fame  time  to  bend  it 
a  little  ;  it  alfo  curves  the  foot  itfelf ;  for  a  joint,  or 
any  loaded  part,  is  much  better  fupported  by  mufcles 
than  by  ligaments;  and  this  arch  requires  fupport 
more  than  almoft  any  other  part. 

CXCVIII.  Flexor  brevis  pollicis.  This  mufcle 
is  much  fliorter  than  the  laft,  and  lies  betwixt  the  ab- 
ductor and  the  adductor  :  it  lies  immediately  upon* 
the  metatarfal  bone. 

Its  origin  is  by  a  pretty  long  tendon  from  the  heel* 
bone,  and  from  the  os  cukbiforme  externum^  by 
two  feparate  flips^  froni  the  heel-bone  being  a  full 

inch 
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inch  in  length  1  it  alfo  adheres  to  the  membranoot 
partitions  on  other  fide  of  it.  It  is  foon  difided  into 
twoheads:  outgoes  to  the  abdudor,  and  the  other 
goes  to  the  addu&or»  to  hare  the  tendons  inlierted  vidi 
thrifi  into  the  root  of  the  firft  bone  or  phalanx.  Theb 
tendons  contain  the  fefamoid  bones ;  and  the  parting  of 
the  two  h^ads  makes  a  channel  fiir  the  tendon  of.tht 
\mg  flexor  to  ran  in. 

Its  ufe  is  to  bend  the  firft  joint  of  the  great  toe. 

CXCIX.  The  ADDUCTOR  FOX.LICIS  is  the  third  and 
laft  portion  of  the  inufcle  which  encircles  the  great 

■IOC.     .  - 

It  arifes  from  the  heel-bone  by  a  tendon  as  long  al« 
moft  asthat  which  it  gives  the  abdaftor :  It  does  noc 
immedbtdy  arife  fix>m  the  heel*bone ;  but  there  ia  a 
ligament  extended  from  the  heeUbone  to  the  os  cOf 
boides,  and  it  arifes  from  that  ligament :  This  is  the 
ligament  under  which  the  tendon  of  the  peroneus 
longus  glides.  The  addudor  is  divided  into  two  fiefhy 
fafcic^li  or  beads ;  thefe  unite^  and,-  going  obliquely 
inwards,  are  inferred  either  into  the  fefamoid  honty  or 
direftly  into  the  firft  bone  of  the  great  toe. 

CC.  The  TRANSvERSALis  PEDIS  cxtcnds  tran(> 
Ycrfely  acrofs  the  fole  of  the  foot  ^t  the  head  of  the 
metatarfal  bones ;  it  is  a  very  fmall  mufcle,  and  re- 
Icmbles  a  good  deal  the  palmaris  brevis. 

It  arifes  from  the  ligament  which  conneds  the  bones 
of  the  tarfus  together  ;  and.a  fmall  mufcular  belly  is 
formed,  which  is  inferted  into  the  tendon  of  the  ad« 

DUCTOR  POLLICIS. 

Its  ufe  js  faid  to  be  to  make  a  fort  of  gutter  in  the 
fbot,  by  drawing  the  heads  of  the  metjttarlal  bones  to- 
gether, 
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gether.  But  is  it  not  evident  that  this  is  one  of  many 
ioftances  of  mufcles  being  a  more  perfed  fupporc 
than  ligaments  ? — It  is  a  fupport,  having  a  fort  of  in- 
telligence, contrading  or  relaidng  according  to  the  ne- 
ceflity  or  degree  of  force :  indeed,  except  this  ufe,  it  is 
not  eafy  to  ailign  any  ;  for  there  is  very  little  occafion 
for  hollowing  the/oot  in  this  diredion. 

CCL  The  ABDUCTOR  minimi  digitij  like  the  ab- 
dudor  pollicis,  is  a  pretty  long  mufcle,  but  very  Qen« 
der,  lying  on  the  outer  fide  of  the  foot. 

Its  origin  is  from  the  knob  of  the  heel-bone,  and 
from  the  tendinous  feptum,  which  covers  the  flexor 
brevis  :  It  forms  two  fmall  tendons  in  the  fame  direc- 
tion }  one  fmall  and  fhorter  tendon  is  fixed  into  the 
metatarlal  bone,  at  its  root ;  the  other  goes  forward, 
to  be  infer  ted  into  the  root  of  the  firft  bone  of  the  toe : 
fo  that  this  mufde  clearly  performs  both  the  offices 
afcribed  to  the  other  flexors.  It  bends  the  toe  to  which 
it  belongs,  and  it  extends  and  fupports  the  tarfus  in 
walking  ;  and  it  carries  the  toe  a  little  outwards,  from 
which  it  has  its  name. 

CCn.  The  FLEXOR  BREVIS  minimi  digiti  is  next, 
and  is  almoft  the  fame  mufcle  in  place  and  office :  It 
is  an  exceedingly  fmall  mufcle ;  it  juft  meafures  the 
length  of  the  metatarfal  bone,  and  arifes  from  it.  Its 
origin  is  from  the  root  of  the  metatarfal  bone  of  the 
little  toe,  and  from  the  ligament  by  which  that  bone  is 
conneded  with  the  os  cuboides  ;  its  fmall  belly  runs 
the  length  of  that  bone  ;  and  it  is  implanted  by  a 
fliort  tendon  into  the  root  of  the  firft  bone  of  the  Uttle 
toe. 

Its  ttfeis  to  bend  the  toew 

CCra.  The 
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CCIIL  The  iNTERossEi  interni  arc  three  fraall 
mufcles  feated  ia  the  planta  pedis,  as  the  interoffei 
manus  are  in  the  pahn  of  the  hand.  Their  flendef 
tendons  pa&  through  the  openings  of  the  aponeurofit 
plantarls ;  and,  going  on  the  in  fide  of  the  toes^  are, 
like  the  lumbricales,  inferted  along  with  the  extenfof 
tendons. 

Thefe  pull  the  toes  tbwards  the  great  toe,  bend  the 
firft  joint,  and  extend  the  fecond  and  third. 

CCIV.  TheiNTEROssEi  EXTERNiarei  like  the  con^ 
refponding  mufcles  of  the  hand,  four  in  number^  and 
double  headed,  and  have  been  named  btcipites«  Thejr 
rife  from  tlie  metatarfal  bones  on  each  fide  of  them : 
each  has  fome  little  variety  in  its  origin  or  courfe ;  but 
it  is  far  from  being  worth  our  while  to  defcribe  eadl 
individually,  as  many  do :  it  is  fufficient  to  obfenre 
their  origin,  and  that  their  tendons  all  meet  the  ten-* 
dons  of  the  long  and  fliort  extenfors  of  the  LUMBRr-» 
CALEB,  and  of  the  interossei  interni,  upon  the 
backs  of  the  toes  ;  fo  that  the  whole  forms  a  web> 
aponeurofis,  or  fheath,  which  covers  the  upper  part  of 
the  toe,  and  adhered  to  its  point. 

The  office  of  thefe  mufcles  is  to  extend  the  toes. 

Plantar  aponeurosis. — The  palm  and  the  fole  ar* 
much  expofed,  and  are  fpecially  defended  by  a  thick 
tendinous  aponeurofis.  In  the  palm  there  is  the  more 
reafon  to  fufpeft  expailfion  to  proceed  from  the  ten- 
don of  the  mufcle,  becaufe  the  tendon  of  the  palma-' 
ris  is  inferted  into  it  :  yet  that  is  not  probable ;  fof 
the  tendon  is  very  flender,  and  quite  unfit  for  the  ge- 
neration of  fo  broad  a  (heet  of  aponeurofis.  In  the  foot 
fuch  an  origin  is  ftill  lefs  probable  j  for  the  plan taris 
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tejidon  does  not  tcrmioate  in  the  plantar  aponfi;iirofis9 
but  is  inferred  into  the  heel-bone. 

The  plantar  aponeurofis  ariies  mod  diftinfUy  from 
th^t  part  of  the  tuber  of  the  heel-bone  upon  which  wc 
(laud:  it  is  divided  into  three  (heaths.  Sabbati«r 
ipakes  a  middle,  external^  and  internal  portion  of  the 
(ame  aponeurofis.  Albinus  alfo  defcribes  it  at  three 
diftinft  aponeurofes  ;  one  for  the  middle  of  the  foot ; 
one  for  the  abduclor  of  the  great  toe ;  and  one  the  apo- 
neurofis of  the  abdudor  of  the  little  toe ;  allconneded 
together  only  by  their  edges.  Cowper  con(iders  it  as 
a  general  expanfion  from  the  plantaris;  and  it  is  from, 
this  prejudice  that  the  mufcle  has  its  name. 

But  its  true  origin  is  from  that  part  of  the  knob  of 
the  heel-bone  on  which  we  (land.  The  middle,  and 
more  pointed  tendon^  arifes  from  the  very  point  of 
the  knob  ;  the  inner  fafcia  arifes  (rom  the  infidfe  of 
this ;  and  the  outer  one  from  the  outfide.  And  though 
thus  divided  into  three  heads,  yet  the  whole  origin  ia. 
from  the  heel-bone,  and  is  fmall  and  pointed.  From 
this  point  the  aponeurofis  goes  forward,  eiqiandiog  till 
it  is  as  broad  as  the  roots  of  the  toes ;  (b  that  theiwhola. 
has  the  (hape  of  a  fandal ;  and  as  it  expands^  it«  fibm 
are  more  fcattered,  fo  as  to  have  a  radiated  appearance. 
Accordingly,  the  part  neareft  the  heel  is  thi^eri  while, 
the  broader  part  is  thinner. 

It  goes  forward,  like  the  foleof  a  (hoe,  till,  having 
approached  the  heads  of  the  metatarfal  bones,  it  is 
divided  into  five  heads,  correfponding  with  the  five 
knobs  :  and  each  of  thefe  heads  again  fubdivides  it* 
felf  into  two  bands  ;  which,  paffing  on  each  fide  of 
the  heads  of  the  metatarfal  bones,  is  fixed  into  the 
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fides,  fo  as  to  leave  room  for  the  pafling  of  the  tendoos, 
and  nerves,  and  arteries. 

Now,  this  middle  aponeurofis  fends  down  a  deep 
ftrong  partition  on  each  fide  of  it;  which  is  the  bed 
reafon  that  I  know  for  making  thefe  three  diftin&  apo- 
neurofes :  for,  by  thefe  perpendicular  partitions,  the 
hollow  of  the  foot  is  feparated  into  three  diftind 
chambers :  under  the  middle  one  are  concealed  the 
tendons  of  the  long  flexors,  with  the  lumbricales  and 
fliort  flexor  mufclcs ;  under  the  outer  one,  the  flexor 
and  abdudor  of  the  little  finger ;  and  under  the  in- 
ner one,  the  addudtor,  flexor,  and  abdudors  of  the 
great  toe. 

The  ufes  of  this  great  and  very  ftrong  aponeurofis 
are  :  That  it  protects  all  the  parts,  the  blood-veflels, 
mufcles,  and  nerves  that  lie  under  it :  That  it  fupports 
the  arch  of  the  foot,  both  in  ftanding  and  m  motion, 
pafling  from  heel  to  toe,  like  a  bow-fl:ring,  acrofs  its 
arch  :  That  it  binds  down  the  mufcles,  and  confe- 
quently  fupports  and  aflids  them  in  their  ftrong  adions : 
That  it  gives  origin,  or  part  of  their  origin,  to  many 
of  the  mufcles  ;  which,  by  their  frequent  and  irregular 
adhefion  to  it,  are  very  difficult  to  diflcd :  That  it 
forms  openings  or  rings,  in  which  the  tendons  of  the 
other  mufcles  pafs. 
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CHAP.    IX, 
OF   THE    MUSCULAR    POWER; 

X  HAT  contra£tile  power  which  refidcs  iri  the  mufculat 
or  living  fibre, is  a  phenomenon  the  moft  wonderful  and 
perplexing  of  all.  When  We  cannot  reach  the  true 
point,  the  mind  too  often  condefccnds  to  the  moft 
trifling  purfuits :  And  fo,  when  the  older  phyfiologifts 
could  not  underftand  the  intrinfic  nature  of  this  muf- 
cular  power,  they  endeavoured  to  difcover  the  fize, 
the  colour,  and  other  external  properties  of  the  fibre; 
foolilhly  defiring  to  know  what,  if  known,  could  bft 
of  no  avail.  Colour  was  believed  to  be  effential  to 
thie  conftitution  of  a  mufcle :  but  in  fowls,  in  amphi^* 
bious  animals,  in  fiflies,  in  worms,  and  infers,  through 
all  the  gradations  of  animals,  of  different  (pecies  or 
difi^erent  fizes,  the  colours  of  the  mufcular  fibre  change* 
In  fifhes  and  in  infeds  it  is  entirely  white ;  even  in 
the  human  body  it  is  not  eflentially  red  ;  the  fibres  of 
the  iris,  the  mufcular  coats  of  the  arteries,  the  muf^^ 
cles  of  the  ftomach,  of  the  inteflines,  and  of  the  uri« 
nary  bladder,  are  colourlefs :  the  blood  which  makes 
this  fibre  red  in  the  other  parts  may  be  waflied  away* 
Vol.  I,  C  c  Thca 
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Then  why  fliould  we  define  a  mufcle  by  that  accf- 
dental  property  which  it  fo  often  wants,  and  of  which 
it  may  be  fo  eafily  deprived  ;  while  we  may  define  it 
more  truly  by  its  contraftile  power,  the  only  evidence 
of  its  nature,  and  its  chief  diftinftion  in  the  fvftem  ? 
for  the  contraftion  of  the  iris  conflitutes  its  nature ;  it 
is  a  mufcle  by  truer  marks  than  by  its  colour :  and, 
by  the  fame  rule,  the  mufcles  of  the  lead  infe£i  are  as 
perfeft  as  the  mufcles  of  a  man. 

Philofophers  of  the  lad  age  had  been  at  infinite  pains 
to  find  the  ultimate  fibre  of  mufcles,  thinking  to  dif- 
cover  its  properties  in  its  form  ;  but  they  faw  jufl  in 
proportion  to  the  glafles  which  they  ufed,  or  to  their 
praftice  and  Ikill  in  that  art,  which  is  now  atmoft  for- 
faken.  Some  found  the  fibres  to  be  of  one  equal  fizc 
in  all  creatures,  however  various  :  Others  found  them 
proportioned  to  the  fize,  or  age,  or  ftrength,  of 
their  fubjefl :  but  even  fuch  difcrepancies  are  trivial  to 
thofe  which,  in  one  of  the  greateft  of  thefe  minute 
philofophers,  are  found  ainioft  in  the  fame  page  ;  fome- 
times  affirming  the  ultimate  fibre  to  be  greater  or 
fmaller,  according  to  the  ftrength  of  the  fubjeft,  and 
again  making  them  of  equal  fize  in  the  whale  and  in 
the  infeft. 

Others,  lefs  troubled  about  the  ultimate  fize  of  thefe 
fibres,  have  conceived  notions  of  their  form,  which,  in 
.the  credulity  of  the  times,  rofe  into  the  importance  of 
doftrines  ;  and,  from  the  firft  raw  conceptions  of 
thtir  authors,  were  finally  proved  by  the  microfcope 
forfooth  ;  and  while  one  author  was  drawing  his  rhom- 
boidal  fibres  all  conjoined  in  regular  fucceflion,  and 
another  defcribing   them  alfo  from  the  microfcope  as 
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tOnfifting  of  fix  cylindrical  fibres  involved  in  a  fpiral 
one,  a  third  reckoned  the  fibres  a  fucccflion  of  fphe- 
rical  bodies ;  and  Cowper  thought  that  he  was  injed- 
ing  with  quickfilver  chains  of  bells  jointed  with  each 
other.  For  the  honour  of  the  age,  thefe  vanities  are 
forgotten  now.  And  why,  indeed^  fhould  we  feek  the 
ultimate  fibres  of  the  mufcle,  or  fludy  their  forms^ 
tvhen  the  difcovery  could  not  advance  us  one  fingle 
ftep  in  the  knowledge  of  its  nature  or  effence  ?  Wh^t 
avails  it,  that  we  have  difco vered/ (if  \Ve  have  teally 
difcovered)  the  fhape  of  the  particles  of  the  blood  ; 
the  wave-like  fibres  within  the  fubftance  of  the  nerves; 
or  the  jointed  appearance  in  the  fmaller  fibres  of  muf- 
cles  ?  We  do  not  underfland  the  nature  of  the  bloody 
the  properties  of  the  nerves^  nor  the  contradile  power 
of  the  mufcles,  at  all  better  by  the  knowledge  of  this 
peculiar  form  of  the  internal  ftrudure>  than  we  do  by 
the  grofier  marks  of  their  external  form, 

Pbyfiologilts  have,  by  a  late  fenfe  of  their  own  weak* 
nefs,  been  at  laft  humbled  to  this  becoming,  but  iin- 
1;irilling  acknowledgment,  that  this  contra.dility  of  the 
tnufcles  is  an  original  endowment  of  this  living  matter 
derived  from  the  Creator ;  imparted  in  a  tvay  which  we 
cannot  knpw ;  and  fo  attached  to  the  organization  of 
the  mufcular  fibre,  that  when  its  organization  is  de- 
ftroyed,  this  power  is  loft.  We  have  refigned  the 
fearch  after  a  mechanical  or  phyfical  caufe,  and  feek 
only  to  learn  the  properties  of  this  living  power,  and 
the  excitements  by  which  it  is  movedr  To  this  end 
it  is  neceffary  to  define  this  power,  diftinguifliing  it 
from  thofe' feelings  or  motions  which  refult  from  the 
nerves.     The  vis  infita  being  that  power  which  be- 
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longs  to  mufcles,  is  the  fource  of  motion  and  animal 
life.  The  vis  nervea,  being  that  property  which  is 
peculiar  to  nerves,  is  the  feat  of  feeling,  and  the  caufe 
of  voluntary  motion,  relating  chiefly  to  the  enjoyments 
and  confcioufnefs  of  life ;  for  life  and  motion  exift  evea 
in  plants,  find  in  many  creatures  which,  not  having 
nerves,  have  neither  confcioufnefs  nor  enjoyment,  and 
in  which  the  place  of  feeling  is  fupplied  by  a  lefs  perfed 
inftind  by  this  vis  infita,  or  fome  analogous  inherent 
power. 

This  irritable  power  refiding  in  mufcles  may  be  de- 
fined the  property  by  which  mufcles  feel  and  read, 
upon  certain  flimuli  being  applied,  without  that  feel- 
ing being  conveyed  to  the  fenforium  ;  without  a  con- 
fcioufnefs of  a£lion  ;  without  any  other  natural  depen- 
dence on  the  fyftem  than  that  while  certain  orders  of 
mufcles  are  obedient  to  their  own  flimuli  only,  as  the 
heart  to  the  blood,  other  orders  of  the  mufcles  are 
ready  to  receive  the  commands  of  the  will.  And  above 
all,  fo  little  dependent  is  this  action  upon  the  nerves, 
that  it  is  as  perfect  in  animals  which  have  no  nerves ; 
and  is  for  a  time  very  perfect  in  the  parts  which  have 
been  fevered  from  the  fyflcms  to  which  they  belonged. 
This  power,  inherent  in  the  mufcular  fibre,  belonging 
to  its  conftitution,  and  not  derived  from  without,  is 
the  vis  infita  or  irritability  of  Haller*,  the  vis  vitalis 

*  The  iiritaiDllIty  of  a  nuifcL*  Is,  pcrhapj,  more  properly  the  tis  in- 
fita or  inlicrciit  power  called  into  iramed:atc  a^lion  by  the  prefcnce 
of  flimuli ;  and  as  for  the  names  of  Tonic  Power,  Vital  Power,  afid 
the  reil,  the  terms  are  quite  unddined,  and  may  perhaps  have  referred 
rather  to  the  combined  effect  ot  all  the  powers  of  life,  and  of  all  the 
J.  roperties  of  inanimate  matter,  of  nervous  fympathy,  e'ailicity,  »nd 
of  mufcular  power  combined. 
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6f  Goerter,  the  ofcillation  of  Boerhaave,  and  the  tonic 
power  of  StahK     It  is  feen  in  the  fpontaneous  and  tre- 
mulous contractions  of  mufcles  when  lacerated,  as  in 
wounds  ;  when  cut  in  operations ;  when  entirely  fe- 
parated  from  the  body,  as  in  experiments  upon  ani- 
mals ;  like  that  tremulous  motion  which  we  often  feel 
in  various   parts  of  the  body,  without  any  evident 
caufe,  and  independent  of  the  will     Even  when  the 
body  is  dead  to  all  appearance,  and  the  nervous  power 
gone,   this  contradile  power  remains  ;    fo  that  if  a 
body  be  placed  in  certain  attitudes  before  it  be  cold, 
its  mufcles  will  contrad,  and  it  will  be  fixed  in  that 
podure  till  the  organization  yields  and  begins  to  be 
diflblved.     It  is  by  this  inherent  po\Arer  that  a  cut  muf^ 
clecontrafts  and  leaves  a  gap ;  that  a  cut  artei7  (brinks 
and  retires  into  the  flefh  ;  that  the  whole  bodv  (brinks 
and  grows  (liff  after  death.     Thefe  are  but  faint  indica- 
tions of  that  latent  power  which  can  be  eafily  excited 
to  the  mofl  violent  motions,  and   on  which  all  the 
flrength  of  the  mufcles  depends :  For  the  ligaments^ 
tendons,  burlae  of  joints,  and  all  thofe  parts  which 
bave  no  living  power,  are  capable  of  bearing  the  fame 
i¥eight  when  dead  as  when  alive.     But  fuch  is  the 
connection  betwixt  the  organization  of  a  mufcle  and 
its  contractile  power,  that  the  moment  it  dies  all  its 
power  is  gone ;  and  the  mufcle  which  could  lift  a 
Jiundred  pounds  while  alive,  cannot  bear  the  weight 
pf  a  few  pounds  when  dead.     This  latent  power  may 
be  brought  into  full  aCtion  by  various  (limuli.     The 
laten  t  peer  itfelf  is  called  vis  iniita;  the  aCting  power 
ilut  into  aCtion,  or  the  proof  of  the  vis  infita,  upon  ap- 
plying  (limuli,  is  called  the  irritability  of  mufcles.  This 
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irritability^  is  fo  far  independent  of  nerves,  and  fo  Htila 
conneSed  with  feeling,  which  is  the  province  of  the 
»ierves,  that  upon  ftimulating  any  mufcle  by  touching 
it  with  a  cauftrc,  or  iiritating  with  a  fliarp  point,  or 
driving  the  eleftric  fpark  through  if,  or  exciting  with 
the  metallic  conductors,  as  of  filver  and  zinc*,  the 
niufcle  inftantly  contrafts ;  although  the  nerve  of  that 
mufcle  be  tied ;  although  the  nerve  be  cut  fo  as  tQ 
feparate  the  mufcle  entirely  from  all  confteftion  with 
the  fyftem  ;    although  the  mufcle  itfelf  be  feparatcd 
from  the  body  ;  although  the  creature  upon  which  the 
experiment  is  performed  may  have  loft  all  fenfe  of 
feeling,  and  have  been  long  apparently  dead.     Thus  .a 
piufcle  cut  from  the  limb  trembles  and  palpitates  for 
long  after ;  the  heart  feparated  from  the  body  con- 
trafts  when  irritated  ;    the  bowels,  when  torn  from 
the  body,  continue  their  periftaltic  motion,  fo  as  "to  roll 
upon  the  table,  ceafing  to  anfwer  to  ftimuli  only  when 
^hey  become  ftiff  and  cold  ;  and  too  often  in  the  hu- 
man body  the  vis  infita  lofes  the  exciting  power  of 
the  nerves,  and  then  palfy  enfues;  or,  lofing  all  go-: 
vernance  of  the  nerves,  the  vis  infita,  afting  without 
this  regulating  power,  falls  into  partial  and  general  con- 
'  vulfions.     Even  in  vegetables,  as  in  the  fenfitive  plant, 
this  contraftile  power  lives.  Thence  comes  the  diftinc- 
tion  betwixt  the  irritability  of  mufcles  and  the  fenfi- 
bility  of  nerves ;  for  the  irritability  of  mufcles  furvives 
the  animal,  as  when  it  is  aftive  after  death  ;  furvives 
the  life  of  the  part,  or  the  feelings  of  the  whole  fyftem, 


♦  Si 


ee  a  mod  Ingenious  dlflcrtatlon  by  my  pupil  Mr.  Fowler,  die 
firft  writer,  in  tins  countr)',  on  this  very  intereftlng  novelty,  where 
the  operations  of  this  new  excitement  are  explained. 
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as  in  univerfal  palfy,  where  the  vital  motions  continue 
entire  and  perfed,  and  where  the  mufcles,  though 
not  obedient  to  the  will,  are  fubjed  to. irregular  and 
violent  actions ;  and  it  furvives  the  connection  with 
the  reft  of  the  fyftem,  as  where  animals  very,  tenacious 
of  life  are  cut  into  parts : — butfenfibility,  the  property 
of  the  nerves,  gives  the  various  modifications  of  fenfe, 
as  vifion,  hearing,  and  the  reft  ;  gives  alfo  the  general 
fenfe  of  pleafure  or  pain,  and  makes  the  fyftem,  ac« 
cording  to  its  various  conditions,  feel  vigorous  and 
healthy,  or  weary  and  low.  And  thus  the  eye  feels, 
and  the  fkin  feels;  but  their  appointed  ftimuli  produce 
no  motions  in  thefe  parts ;  they  are  fenftble  but  not  ir- 
ritable. The  heart,  the  inteftines,  the  urinary  blad- 
der, and  all  the  mufcles  of  voluntary  motion,  anfwer 
to  ftimuli  with  a  quick  and  forcible  contradion  ;  and 
yet  they  hardly  feel  the  ftimuli  by  which  thefe  con- 
tradions  are  produced,  or  at  leaft  they  do  not  con- 
vey that  feeling  to  the  brain.  There  is  no  confci- 
oufnefs  of  prefent  ftimulus  in  thofe  parts  which  are 
called  into  adion  by  the  impulfe  of  the  nerves,  and 
at  the  command  of  the  will ;  fo  that  mufcular  parts 
have  all  the  irritability  of  the  fyftem,  with  but  little 
feeling,  and  that  little  owing  to  the  nerves  which  en- 
ter into  their  fubftance ;  while  nerves  have  all  the 
fcnfibility  of  the  fyftem,  but  no  motion. 

The  VIS  INSITA  is  a  power  that  is  in  continual  force, 
preferving  the  parts  ready  for  their  proper  ftimuli, 
whatever  thefe  may  be  j  one  fet  obeying  their  own 
peculiar  ftimuli  chiefly ;  while  others  are  obedient  to 
the  nervous  power  and  the  influence  of  the  mil.  The 
heart  is  ftimulated  by  the  quantity  or  quality  of  its 
blood  }  the  ftomach  by  the  prefence  of  food ;  the  in- 
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teftines  by  their  contents  :  the  urine  (limulates  thrf 
bladder ;  the  venereal  appetite  ftimulates  the  geokal 
fyftem  ;  the  foetus  ftimulates  the  womb  ;  and  the  vo- 
luntary mufcles  (if  w^  may  be  allowed  to  guefs  at  a 
thing  fo  little  known)  are  excited  by  the  nerves,  and 
fo  are  obedient  to  the  will ;  Tor,  to  our  limited  view, 
the  nerves  feera  to  be  the  fole  meffengers  of  thefe 
commands ;  and  any  ftimulus  to  the  nerves  moves  the 
mufcles  like  the  commands  of  the  will.  The  abfence 
of  the  due  ftimulus  to  each,  or  the  prefence  of  ordinary 
ftimuli  in  too  great  power,  wnll  excite  enormous  and 
irregular  motions;  as  fulnefs  of  blood  in  the  heart,  poi- 
fons  in  the  ftomach,  acrimonies  in  the  inteftinal  canal, 
or  the  pafiions  of  anger  or  fear  in  the  fyftem  of  the  vo- 
luntary mufcles.  The  due  ftimuli  preferve  their  right 
tone  and  action  ;  but  thefe  violent  ftimuli  hurt  their  ir- 
ritability or  moving  power ;  the  heart  afts  weakly  af- 
ter fevers ;  the  appetite  is  languid  after  debauch  ;  the 
limbs  are  weakened  by  labour  ;  and  the  whole  fyftem  is 
ruined  by  excefs.  Thus  the  functions  by  which  the 
fyftem  lives,  the  heart,  the  ftomach,  the  bowels,  and 
the  womb,  the  various  forts  of  veflels  by  which  the 
fluids  are  conveyed,  are  providently  removed  from  the 
influence  of  the  will ;  for  thefe  are  the  machines  of  the 
fyftem,  whofe  motions  could  not  ftop,  muft  not  be  in- 
terrupted,  nor  lowered,  nor  raifed,  but  muft  move  and 
aft  according  to  the  needs  of  the  fyftem.  Not  left  to 
the  irregularities  or  careleflhefs  of  voluntary  motions, 
they  are  governed  each  by  its  own  peculiar  ftimulus, 
and  ack  in  a  continued  and  equal  courfe. 

Thus  there  are  in  the  body  two  living  powers  which 
are  as  caufe  and  efied  in  all  the  motions  of  our  fyftem. 

'  The 
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The  NERVES  fland  as  an  intermedium  betwixt  all  ex^ 
temal  obje&s  and  our  general  fenfe ;  by  the  impreC* 
fions  through  thefe  come  pleafure  and  pain,  and  all 
the  motives  to  adion ;  by  the  will,  returned  through 
the  nerves,  all  voluntary  motions  enfp^.  Thus  are 
the  nerves,  as  internuncii,  betwixt  the  external  im» 
predion  and  the  moving  power.  But  nerves  were  ne- 
ver known  to  move  under  the  influence  of  ftimuli ;  the 
moving  power  is  another  property  of  a  diftinft  part  of 
our  body,  having  its  own  arrangement  of  particles,  and 
its  own  peculiar  form.  All  motion  then  proceeds  from 
the  joint  operation  of  either  power;  the  nerves  convey 
the  impreflions,  while  the  mufcles  contain  the  power  ; 
^nd  it  is  here,  as  in  other  natural  effed^,  the  external 
caufe  changes,  while  the  inherent  property,  the  fub* 
.  jeft  of  its  operation,  remains  the  fame.  •  The  nervous 
power  is  the  regulator  of  the  fyftem  j  it  is  the  property 
fuited  to  all  the  fupports  of  life,*  Upon  which  they  zSt^ 
and  by  which  they  maintain  their  power  over  our  body: 
but  it  is  fubjed  to  continual  changing ;  it  rifes  and 
falls,  is  perfe£t  or  low ;  but  the  energy  of  the  mufcle^ 
which  is  to  anfwer  to  this  power,  remains  ever  the  fame 
while  its  organization  remains ;  the  nervous  power  is 
cxhaufted  and  languid ;  but  the  mufcular  power  is  al- 
ways perfeft,  always  ready  for  the  excitement  of  fit* 
muli  or  for  the  commands  of  the  will. 

There  is  (if  we  may  be  allowed  any  expl-elfioll 
fo  loofe  and  indefinite)  the  will  of  the  fyftem,  and 
the  will  of  the  mind  :  it  i$  the  will  of  the  fyftem  that^ 
through  the  medium  of  nerves  of  wide  fympathy  and 
confent,  governs  and  leads  in  harmony  all  the  confent- 
ing  funftioas  of  the  body,  $nd  Igwers  and  raifes  their 

powers. 
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powers,  according  to  theweaknefs,  or  ftrcngth,  or  full- 
cefs,  or  wants  of  the  body ;  while  the  will  of  the 
mind  commands  thofe  voluntary  motions,  which  it  is 
its  choice  to  perform.  So  natural  feems  that  notion 
which  has  Ibng  prevailed  of  an  archsus,  or  prefiding 
fpirit,  which,  like  a  latent  infUnd^  regulates  and  pre* 
ferves  the  fydem,  prompts  to  what  is  right,  and  creates 
an  averilon  to  what  is  wrong,  and  raifcs  or  allays  the 
aftions  of  the  vital  organs,  pn^'erving  the  fyftem  in 
health,  and  driving  againd  diieafe.  The  voluntary 
luufcles  are  put  under  the  command  of  the  will,  while 
the  involuntary  mufcles,  by  which  the  vital  organs 
move,  are  infulaced  and  mechanical,  and  depend  lefs 
en  our  fpiritual  part :  for  life  and  exiilence  depend 
lefs  on  feeling,  or  that  which  is  allied  to  our  fpiritual 
part,  and  more  on  the  irritable  or  moving  power  ;  and 
it  was  fit  that  this  irritable  power  fhould  be  divided 
from  our  feelings  and  our  will,  which  are  irregular 
and  tranfitory,  and  apt  rather  to  derange  than  to  pre- 
fer ve  the  fyftqm. 

How  this  divifion  is  accompliftied  we  do  not  know 
in  any  furer  way  ;  but  we  fee  that  the  heart,  the  lungs, 
the  ftomach,  and  the  inteftines,  have  a  proportion  of 
nerves,  fo  much  lower  than  the  mufcles  of  voluntary 
motion,  that  the  very  exiftence  of  thefe  nerves  has 
been  denied •  Yet  there  are  nerves  proper  to  the  vital 
parts  :  the  phrenic  nerve  goes  to  the  diaphragm  ;  the 
par  vagum  to  the  ftomach  and  bowels ;  the  fympathe- 
tic  neive  to  the  heart;  they  are  fmaller,  but  they  arc 
appropriated  and  diftinft.  Now  this  queftion  occurs: 
If  the  irritable  power  be  in  thefe  organs,  if  they  be 
endowed  with  the  quality  of  feeling  their  own  pecu- 
liar 
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liar  ftimuli,  and  anfwering  to   their  impulfes,  what 
need  is  there  for  nerves  ?   But  they  alfo  have  their 
nerves,  that  they  may  not  want  fome  living  conne&ioli 
with  that  fyftcm  to  which  they  belong ;  that  they  may 
flourifh  in  its  healthy  and  languifli  in  its  difeafes ;  that 
they  may  aft  according  to  the  needs,  and  be  fubjeft 
to  the  will  of  the  fyftem ;  that  the  grand  movers  of 
the  mechanical  fyftem  may  be  affeded  in  their  turns 
by  the  fpiritual  part,  and  thus  the  digeftion,  the  cir- 
culation, the  venereal  appetite,  and  every  vital  power 
are  languid  and  depreffed,  or  lively  and  perfcft,  ac- 
cording to  the  conditions  of  the  whole :  and  how  thefe 
fundions  are  moved  by  anger,  or  joy,  or  fear,  needs 
not  be  told.     But  the  vital  funftions  alfo  lofe  their 
adlion :  "  The  heart  acts  weakly  after  fevers ;  the 
appetite  is  languid  after  a  debauch ;  the  limbs  are 
weakened  by  labour ;  and  the  whole  fyftem  is  ruin- 
ed by  excefs/'   Thefe  organs  have  lefs  dependence  oa 
nerves  ;  and  fo  fufpicions  arife,  that  the  irritable  power^ 
the  very  bafts  of  life,  may  alfo  fail :  but  how  fhould 
.  it  fail  ?  If  the  motions  of  our  fyftem  ceafe,  it  muft  be 
either  from  the  incapacity  of  the  mufcles,  or  from  the 
'  lofs  of  exciting  power  in  the  nerves.    The  nerves  are 
liable  to  change,  but  the  mufcle  retains  its  power  till  its 
organization  be  deftroyed.    When  the  irritabfe  power 
of  a  mufcle  ceafes,  when  the  heart,  for  inftance,  begins 
to  fail,  whence  can  that  lofs  arife  ?  Its  power  is  not  me- 
chanically exhaufted,  elfe  from  what  foul-ce  could  ic 
ever  be  renewed?  It  is  not  from  aay  injury  to  its  nerves; 
for  the  heart,  when  cut  out  from  the  body,  may  be 
V^earied  out  with  conftant  ftimuli  till  it  ceafe  to  ad; 
^d  it  will  recover  by  reftj  without  communicatioa 
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With  the  nerves :  but  it  is  perhaps  fuch  a  derange- 
ment  as  happens  in  a  fpring,  which,  being  long  bent, 
lofes  of  its  elaftic  power :  the  arrangement  of  its  par- 
ticles fuffers  by  ftraining ;  they  are  compofcd  by  reft: 
and  if  the  elaftic  power  be  thus  rcftorcd  in  an  inani- 
mate fpring,  much  more  fliould  the  contraftile  power 
recover  by  reft  in  the  mufcular  fibres  of  a  living  fyftem* 
The  VIS  iN«iTA  cannot  be  wearied  nor  exhaufted; 
fo  the  heart  is  unwearied  in  its  fundton,  or  if  languid 
or  too  violent  in  its  adions,  that  muft  be  from  the 
power  of  ftimulus  being  lowered  or  increafed,  not 
from  any  change  on  the  inherent  power.     The  voIui¥- 
tary  mufcles  alfo  are  unwearied ;  and  fo,  after  grea( 
fatigue,  we  are  fenilble  of  cramps  and  irregular  con- 
tractions, fhowing  that  they  are  ftill  adive,  but  more 
loofely  governed  by  ihe  nerves,  and  not  fo  fully  un- 
der the   command  of  the  will.     But  the  nervous 
SYSTEM  is  more  fubjecl  to  wearinefs  and  to  decay: 
The  fenfes  become  tired ;   the  feelings  of  the  fyftem 
are  exhaufted.     It  is  from  this  failing  of  the  nervous 
power  that  violent  exertions  bring  fatigue  and  pain : 
from  this  alfo  that  we  need  the  refreftiment  of  fleep  ; 
but  during  fleep,  the  heart,  and  all  the  involuntary 
inufcles,  unwearied  in  their  funftions,  proceed  ftill  in 
the  fame  regular  and  orderly  courfe. 

This  irritability  or  inherent  power  not  only  keeps 
the  mufcles  ready,  each  for  its  peculiar  ftimulus,  but 
preferves  a  balance  over  the  whole  fyftem  of  the  muf- 
cles. We  know  that  mufcles  maintain  a  conftant  adtion 
independent  of  the  nerves.  The  mufcles  of  one  fide 
balance  the  oppofite  mufcles :  and  if  the  mufcles  of 
one  fide  be  relaxed  by  palfy,  the  adtion  of  the  oppo- 
fite 
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lite  mufcles  Inftantly  appears:  or  If  a  limb  be  lux- 
ated, and  its  mufcles  difplaced>  they  perfevere  in  a 
violent   and  i'pafmodic    aflion   till  they  be  leflored 
«ach  to  its  place.     Have  we  not  reafon  to  believe, 
that  if  mufcles  were  abfolutely  and   entirely  quieiV 
cent^  they  could  not  be  fo  inftantaneoufly  called  into 
aSion ;  but  that  by  this  continual  tenfion  or  tone 
they  more  readily  follow  the  commands  of  the  will : 
that    by    this    leflfer    tendon   they  are   prepared  for 
greater  adion,  and  inclined  to  harmonize :  for  if  all 
the  mufcles  were  quiefcent,  and  one  fuddenly  moved 
by  the.  will,  its  antagonifl  would  rife  into  undue  ac- 
tion,  and  the  co-operating  or  ailifting  mufcles  would 
be  unprepared.     Whereas,  by  this  continual  tendon 
of  all  the  mufcles,  one  fet  is  oppofed  to  another>  is 
confenting  with  it,  and  is  ready  to  co-operate  with  it, 
or  to  oppofe  it  in  the  due  degree :  the  mind  has  buc 
to  incline  the  power  towards  one  fet,  and  immediate 
and  orderly  motions  enfue* 

The  NERVOUS  iNFLUENC£,again,is  as  a  mereftimulus 
to  the  voluntary  mufcles,  as  blood  is  to  the  heart,  or 
the  foetus,  or  any  foreign  body,  to  the  womb.  It  lofes 
its  influence  over  the  fyftem  fader  than  the  ordinary 
powers  of  life  do ;  and  the  irritable  date  of  the  mufcles 
continues  long  after  the  voluntary  motion,  or  the 
power  of  excitement  from  the  nerves,  is  gone :  for 
when  we  die  flowly  this  inherent  power  is  exhauded 
in  the  druggies  for  life.  If,  while  in  perfed  health, 
we  are  killed  by  a  fudden  blow,  the  irritable  power  | 
of  the  mufcles  furvives  the  nervous  fydem  many  hours 
or  days,  and  the  dedi  trembles,  and  the  abforbents  con- 
cinue  to  abforb;  and  often,  as  after  fuSbcation,  we 
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cany  by  operating  upon  this  poor  remains  of  life,  re* 
ftore  the  circulation,  reanimate  the  nervous  fyflem, 
and  recover  that  life  which  feemed  to  have  entirely 
kft  the  body  ;  and  thus  the  nervous  influence,  which 
feemed  to  animate  the  fyftem,  and  to  be  the  prime 
mover  and  fource  of  life,  owes  its  redoration  to  that 
ivhich  was  thought  to  be  but  a  fecondary  power.  It 
is  this  remains  of  contradile  power  which  fixes  the 
dead  body  in  whatever  poflure  it  is  placed :  It  is  this 
remains  of  irritability  which  preferves  frefhnefs  in  the 
animal  which  feemed  dead,  but  which  is  really  dying 
ftill :  For  the  moment  this  lingering  portion  of  life  is 
gone,  the  body  difTolves^  and  falls  down ;  and  fo  we 
judge  of  frefhncfs  by  the  rigidity  of  the  flefh,  and 
forefee  approaching  putrefaflion  by  its  becoming  foft. 
There  is  no  putrefadlon  in  creatures  fuddenly  killed^ 
as  in  the  accidents  which  happen  to  man,  or  in  killing 
animals  by  a  fudden  blow  ;  in  thefe  the  body  continues 
frefli  and  fufceptible  of  (limuli  long  after  death  :  but 
if  this  inherent  power,  this  irritable  nature  of  the  fibre, 
be  exhaufted  before  death,  or  in  the  moment  of  death, 
then  does  the  body  fall  quickly  into  the  condition  of 
dead  matter,  running  through  thofe  changes  which 
are  the  only  true  marks  of  death.  The  fifli,  which 
is  allowed  to  ftruggle  till  it  be  dead  ;  the  ox,  over- 
driven before  it  be  brought  to  the  flaughter ;  the 
animal  killed  by  lightning,  which  fuddenly  explodes 
(if  we  may  be  allowed  the  expreffion)  all  the  powers 
of  life — in  thefe  the  contracllle  power  is  effedual- 
ly  exhaufted ;  no  mark  of  irritability  remains ;  pu- 
trefaftion  comes  quickly  on  :  and  fo  in  thofe  who 
die  of  the  plague,  of  poifon,  of  fevers,  or  of  any  fud- 
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den  and  violent  difeafe,  ^hich  at  once  extinguifhes 
life,  in  the  vulgar  fenfe,  and  robs  the  fyftem  of  that 
remnant  of  life  which  the  phyfiologifl:  could  produce 
to  view ;  in  all  thefe  cafes,  the  body  becomes  putrid 
in  a  few  hours.  If  a  body  becomes  putrid  fo  early 
in  warm .  plimates,  it  is  not  merely  becaufe  putrefac- 
tion is  favoured  by  heat;  but  it  is  becaufe  heat  exhaufts 
the  vital  power,  and  often  a  part  of  the  body  has  lo(t 
its  organized  power,  and  is  almoft  putrid,  before  the 
whole  be  dead.  We  find  that  we  are  wrong  in  this, 
that  when  a  body  has  loft  all  feeling  and  motion,  we 
pronounce  it  dead  ;  the  nerves  indeed  have  ceafed  (o 
do  their  office  ;  all  feeling  and  confcioufnefs  in  gone ;  * 
but  the  mere  animal  power  furvives  the  nerves,  and 
through  it  the  whole  fyflcm  may  be  recalled  into  per- 
fea  life. 

The  powers  and  privileges  of  the  nervous  fyftem 
muft  not  be  ranked  too  high  nor  valued  too  low :  the 
perfed  animal  feels  and  moves  by  the  nervous  power ; 
but  furely  its  mufcles  are  aduated  by  a  law  of  their 
own  nature :  The  heart  of  the  chick  begins  to  move 
before  we  dare  prefume  that  there  is  any  organ  for 
diftributing  this  nervous  power.  The  punSum  fall- 
ens is  the  heart  of  the  chick  ;  it  is  feen  beatirfg  while 
the  body  of  the  chick  is  but  a  rude,  unformed,  and 
gelatinous  mafs ;  daily  this  aftive  centre  increafes  in 
flrength  and  power ;  and  it  has  a  delicate  feeling  of 
ftimuli,  and  it  quickly  reads,  fo  as  '*  to  fly  out  into  an-* 
gry  and  perturbed  motions''  by  the  application  of  a 
flimulus.  It  is  excited  by  increafed  heat,  and  lan« 
guifhes  when  cold,  till  at  laft  ic  dies  ;  then  it  ceafes  to 
a&,  but  ftill  heat  rcflores  it  to  life :  And  is  not  the 
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proof  ftrongcr  in  the  grown  animal,  when  We  cut  olit 
the  heart,  which  anfwers  to  (limuli  for  fome  time  ;  at 
lad  feems  to  have  its  power  exhaufted  ;  it  lies  dead  for 
fome  time,  till  it  again  recovers  its  power.  If  this  power 
proceeded  from  the  nerves,  how  could  it  be  renewed  ? 
but  if  it  refide  in  the:  mufcle  only,  it  may  have  been 
wearied,  and  may  revive ;  its  organization  may  have 
been  deranged,  and  may  be  reftored  by  reft  from 
flimuli ;  and  its  parts  may  be  compofed  again,^  refum- 
in^  their  relative  fituation,  and  their  adive  arrangement 
and  form  ;  or  though  it  may  be  infenfible  to  a  ftimu* 
lus  long  applied,  it  may  be  ftill.alive,  even  to  a  lower 
ftimulus  of  another  kind ;  or  it  may  awake  again  to 
the  feeling  of  that  flimulus,  which,  by  being  too  long 
applied,  had  loft  it  power. 

Senfibility  depends  upon  the  nerves;  motion  on 
the  mufcles :  both  are  equally  admirable  and  infcru* 
tible ;  the  one  conducing  to  all  the  enjoyments,  and  all 
the  fufFerings  of  life,  and  to  the  intelledual  faculties 
of  man  ;  the  other  being  the  chief  fupport  of  animal 
life,  and  the  fource  of  all  the  bodily  powers. 

As  for  the  mechanical  powers,  by  which  the  con- 
tractions of  the  mufcular  fibre  is  forwarded  or  retard- 
ed, they  are  not  what  they  have  been  believed ;  for 
we  find  few  circumftances  in  the  origin,  infertion,  or 
forms  of  mufcles,  to  favour  their  power,  but  many  by 
which  their  power  is  abridged.  There  are  certain 
points  where  the  length  of  lever  gives  an  increafe  of 
power.  The  maftoid  procefs,  and  the  occiput,  are  as 
levers  for  the  head  ;  the  fpines  of  the  Vertebrae,  for 
the  back ;  the  olecranon,  for  the  arm  ;  and  the  pifi- 
form  bone,  for  the  hand.     The  pelvis  and  the  jutting 
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trochanters,  are  as  levers  for  the  thigh ;  the  pattella  is 
a  lever  for  the  leg  ;  the  heel-bone  is  a  lever  for  the 
whole  foot ;  and  the  arCh  of  the  foot  is  as  a  lever  for 
the  toes.  Thefe  are  Hot  the  whofe,  but  they  are 
perhaps  the  tHief>  levels  in  the  human  body.  In  all 
the  other  implantations  the  mufcle  is  fixed,  not  be- 
hind the  joint,  but  betwijl^t  the  joint  and  the  weight 
that  is  to  be  moved.  There  is  a  gteater  lofs  of  power 
when  inferted  near  to  the  joint ;  there  is  lefs  lofs  of 
power  v^hen  the  tendon  is  inferted  far  from  the  joint ; 
and  though  we  call  fnch  infertion  a  lotiger  or  (hortet 
lever,  there  is  always  fome  lofs  of  power,  and  the  true 
kvcrs  in  the  body  are  very  few.  Far  from  providing 
mechanical  forms  to  encreafe  the  power,  nature  has 
provided  ftich  a  ^uafitity  of  contradile  power  as  to 
compenfate  for  any  lofs  of  efied  {  So,  in  piface  of -in- 
creafmg  the  effeft  of  mufcles  by  levers,  ptilleys,  and 
hinges,  there  is  in  a!m6(t  every  nfiufcle  a  great  abate- 
ment of  its  force  by  the  form  of  the  bones  which 
it  is  deftined  to  move  j  for  mufcles  lofe  of  their  ef- 
feft  by  their  bemg  implanted,  not  behind  the  joint, 
but  betwixt  the  joint  and  thef  body  to  be  moved; 
by  the  infertion  of  almoft  ail  mufcles  being  very  ob-» 
Hque,  with  refpeft  to  the  motions  which  they  are  tor 
perform ;  fo  that  half  their  force  is  loft  upon  the 
iitmioveable  end  of  the  bone.  Much  force  is  loft  by 
a  mufcle  pafling  over  many  joints  :  one  fet  of  fibres  in 
a  mufcle  hinders  the  adion  of  adjoining  fibres,  and 
every  degree  of  contraftion  takes  from  that  mufcle 
an  equal  proportion  of  its  power.  Thus,  every  where 
in  the  human  body,  is  power  facrificed  to  the  form 
and  fitnefs  of  the  part }  that  the  joints  may  be  fmal- 
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ler  than  the  limbs ;  that  the  limbs  may  be  propor- 
tioned to  the  body :  and  beauty  and  conveniency  is 
gained  by  the  facrifice  of  that  power  which  is  not 
needed  in  the  fyftem,  fmce  the  wifdom  and  goodnefs 
of  the  Creator  has  appointed  a  degree  *of  force  in  the 
mufcles  more  than  proportioned  to  all  this  lofs  of  the 
mechanical  power.  Thofe  who  will  admire  the  ways 
of  Providence,  (hould  know  how  to  admire !  Nature 
is  not  feeking  to  compenfate  for  want  of  power,  by 
the  advantages  of  pulleys,  and  levers,  and  mechani- 
cal helps ;  nor  is  it  in  the  forms  of  the  parts  that 
the  Infinite  Wifdom  is  to  be  found  :  for  among  other 
gifts,  fuch  a  portion  of  this  fpirit  is  given  to  man 
that  he  has  ufed  the  pulleys,  and  levers,  accelerations  of 
motion,  and  all  the  mechanical  powers  that  refult 
from  it ;  he  has  invented  valves  of  infinite  variety, 
each  perfect  and  true  to  its  particular  office  ;  he  has 
anticipated  all  that  he  has  found  in  the  mechanifm 
of  the  human  body  ;  but  the  living  power  which 
compenfates  for  the  want  of  levers,  which  allows  every- 
where  power  to  be  facrificed  to  the  beauty  of  form, 
which  has  ftrength  in  convulfive  and  violent  aftions 
to  break  the  very  bones ;  this  is  the  act  of  Infinite 
Wifdom,  on  which  our  admiration  fhould  chiefly 
dwell. 

It  is  but  the  very  elements,  of  fo  deep  a  fubjed, 
that  can  be  delivered  here.  I  mud  proceed  to  explain 
thofe  provifions  for  eafy  motion,  which  may  be  con- 
fidered  as  belonging  to  the  mufcles  and  bones,  and 
as  preparing  us  for  a  knowledge  of  the  joints. 

CHAP. 


CHAP.    X. 

OF  THE  TENDONS,  LIGAMENTS,  BURSJE,  AND  ALL  THE 
PARTS  WHICH  BELONG  TO  THE  BONES  OR  MUSCLES, 
OR  WHICH  ENTER  INTO  THE  CONSTITUTION  OF  A 
JOINT. 

i^  HE  bones  and  mufcles  tbemfelres  are  but  the  fmalU 
eft  part  of  that  beautiful  mechanifm  by  which  the  mo- 
tions of  th«  human  body  are  performed  ;  for  the  parts 
by  which  the  bones  are  joined  to  each  other,  or  the 
mufcles  fixed  into  the  bones,  are  fo  changed  and  va- 
ried in  their  forms,  accor-ding  to  the  ufes  of  each  part, 
as  to  give  a  natural  and  eafy  (hape  to  the  limbs,  fecu- 
rity  and  firmnefs  to  their  motions,  and  lubricity  and 
fmoothnefs  to  the  joints  by  which  thefc  motions  are 
performed :  and  this  apparatus  deferves  our  attention, 
not  merely  that  we  may  kfnow  the  forms  of  thefe  join- 
ings, but  that  we  may  learn  fomething  of  the  nature  ' 
and  ufes  of  each  part,  and  the  various  degrees  of  fen-  * 
fibility  with  which  each  is  endowed;  for  from  this 
kind  of  ftudy  conclufions  will  arife  which  may  lead 
us  to  the  knowledge  of  their  difeafes,  fuggefting  the 
means  of  their  prevention  and  cure. 

There  is  a  diflference  in  the  partt  of  the  human  bo- 
dy, according  to  the  feveral  ufes  for  which  they  ;ire  de- 
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figned ;  fome  are  vafcular  and  foft,  others  bony  and 
up  hard ;  feme  fenliblej  and  very,  prone  to  inflammation 

and  difeafej  others  callous  and  infeijfible,  having  little 
a£don  in  their  natural  ftate^  and  little  pronenefs  to  dif- 
eafe«    The  greater  part  of  the  human  body  is  merely 

*  inanimate  matter^  united  into  a  moving  and  perfeft 
whole,  by  the  fyftem  of  the  nerves  which  abound  in 
each  creature  according  to  its  wants,  and  are  diftri- 
buted  in  each  fyftem  according  to  the.  ufes  and  func- 
tions  of  every  part.  In  fbme  places  there  is  fuch  a 
conflux  of  nerves  as  form  the  moft  delicate  and  per- 
fed  fenfej  endowing  that  part  with  the  fulleft  life ; 

-  while  others  are  left  without  nerves,  almoft  inanimate 
and  dead ;  left  feeling,  where  it  ought  not  to  bf^  fliould 
derange  the  whole  fyftem. 

The  living  parts  of  the  fyftem  are  the  mufclet  and 
nerves ;  the  mufcles  to  move  the  body,  and  perform 
its  oflices,  each  mufcle  anfwcring  to  its  particular  fti- 
muli,  and  moft  of  them  obeying  the  commands  of  the 
.  will ;  the  nerves  to  feel,  to  fufFer,  and  to  enjoy,  to  if- 

fue  the  commands  of  the  will,  and  to  move  the  mull 
cles  to  a£tion  :  but  ftill  the  mufcles  have  their  own  pe- 
culiar kind  of  life,  fuperior  to  the  nerves,  and  indc- 

•  pendent  of  them,  always  aSing,  always  capable  of  great* 
cr  aftion,  always  ready  to  receive  the  impulfe  of  the 
nerves.  It  is  a  power  which  furvives  that  of  the  nerves, 
afling  even  when  fevered  from  the  general  fyftem ;  and 
afting  often  on  the  living  body  without  the  impulfe 
of  the  nerves,  and  fometimes  in  oppofition  to  the  will. 
The  dead  matter  of  the  fyftem  joins  thcfe  living  parts, 
and  performs  for  them  every  fubfcrvicnt  office ;  forms 
coverings  for  the  brain  j  coats  for  the  nerves  j  flieaths  for 

the 
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the  mufcles  and  tendons;  ligaments  and  bur&s ;  and 
all  the  apparatus  for  the  joints ;  unites  them  into  one 
whole  by  a  continued  tiflfue  of  cellular  fubftance>  which 
from  part  to  part  through  all  its  various  forms^  has  no 
interrupdon,  and  fuffers  no  change,  but  ftill  pjeferves 
its  own  inanimate  nature,  while  it  joins  the  living  parts 
to  each  other.  The  tendons,  ligaments,  periofteum, 
and  bur£ae,  are  all  compofed  of  this  cellular  fubftance, 
which  by  its  elafticity  binds  and  conneds  the  parts 
and  by  its  dead  and  infenfible  nature  is  lefs  expofed  to 
difeafe,  and  is  a  fitter  medium  of  connedion  for  the 
living  fyllem* 

OF   THE   FORMS   OF   THE    CELLULAR    SUBSTANCE. 

Under  various  modiBcations  and  (hapes  this  dead 
matter  performs  mod  important  offices  among  the  li* 
ving  parts :  —  i .  It  forms  cells  over  all  the  body,  which 
allow  the  parts  to  glide  and  move  eafily ;  which  con- 
tain the  fluid  that  makes  all  the  motion  of  parts  more 
eafy  and  free ;  which  flore  up  fat  to  fill  the  interftices, 
to  fupport  the  parts  in  their  adion,  to  give  a.  plump^ 
nefs  to  all  the  body,  and  to  be  reabforbed  for  the  needs 
and  ufes  of  the  fyftem.  This  cellular  fubflance  is  pe- 
culiarly ufeful  to  the  mufcles  ;  dives  in  among  them  ; 
keeps  their  fibres  at  fuch  due  diflance  that  each 
may  have  its  a£tion  ;  fupports  and  lubricates  them ; 
fo  that  perhaps  the  difference  of  flrength,  in  health 
and  difeafe,  depends,  at  lead  in  fome  degree,  upon 
this  fupport.  The  thinner  halitus  makes  the  play  of 
the  fibres  eafy  and  free ;  and  the  fat  not  only  fup- 
ports the  fibres  in  their  adion^  but  lubricates  them 
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fO|  that  a  want  of  it  is  punfiil,  while  a  .fiipfri|boiidaiiec 
of  it  incumbers  the  body.  And  Haller  fiMmf  to  hafi; 
believed,  that  a  difeafed  increafis-  of  it  migbfc  not  only 
opprefS)  but  almoft  annihilate,  the  miilcular  fibre. 

2.  But  it  is  ftill  further  eflendal  to  a  fiiiiide,  that' 
while  it  moves,  it  fhould  neither  be  hurt  itfelf  nor  barm 
the  furrounding  parts.  Therefore^  where  one  mnfcle 
moves  over  another  mufcle^  foft  flefli  upon  foft  flefli  like 
itfeHF,  there  can  be  no  hurtful  friQi(Hi,  and  the  c^ular 
fubftance  is  ioofe  and  natural,  pri^erHng  its  commoa 
form.  But  where  tendons  rub  upon  tendons,  or  bones 
upon  bones,  or  where  tendons  rub  upon  mpftles,  Of 
upon  each  other :  fome  defence  is  needed,  and  the  ceL 
lular  fubftance  affumes  a  new  form.  The  cells  are  run 
together  into  one  large  cell,  with  thicker  coats,  and  i| 
more  copious  exudation ;  fo  that,  being  more  liberaUy 
bedewed  vnth  a  gelatinous  mucus,  it  prevents  the  bad 
effeds  of  friftion,  and  is  called  a  bursa  mucosa,  or 
MUCOUS  bag.  Thefe  mucous  bags  are  placed  under 
rubbing  tendons,  and  chiefly  about  the  greater  joints  ; 
fome  are  large  and  others  fmall ;  their  glairy  liquor  is 
the  fame  with  that  which  bedews  the  cellular  fub- 
ilance  or  the  cavities  of  the  joints ;  and  the  provilion 
of  nature  is  fo  perfed,  that  the  occafions  which  re- 
quire  burfas  feem  to  form  theni  by  friftion  out  of  the 
common  cellular  fubdance. 

3.  It  is  often  ufeful  that  an  individual  mufcle  fliould 
be  enclofed  in  a  tendinous  (heath,  to  give  it  flrength 
and  firmnefs,  and  to  preferve  it  in  its  fhape.  Ail 
mufcles,  or  almoft  all  mufcles,  form  for  themfelves  in- 
dividual (heaths, '  fuch  as  are  feen  enclofing  the  fupra« 
ipinatus  and  infra  fpinatus  of  the  fcapula  }  the  biceps 
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humeri)  and  moil  of  the  muTcIes  of  the  teg  afid  thigh ; 
but  it  is  efpedaliy  neceflary  that  the  utrhole  mufcles  of 
the  limb  fliduld  be  inclofed  in  fome  (Ironger  mem>- 
brane  than  the  common  fldn,  both  to  give  form  to  tht 
limb  and  flrength  to  its  mufcleSj  and  to  keep  the  indi* 
vidual  mufcles  in  their  proper  places,  which  otherwife 
might  be  luxated  and  difplaced.  And  fo  the  trunk  of 
the  body,  the  arm,  the  thigh,  the  leg,  are  bound  each 
with  a  ftrong,  fmooth,  and  gliftening  (heath,  formed 
out  of  the  cellular  fubftance,  condenfed  and  thickened 
by  continual  preflure.  And  this  alfo  is  thicker  and 
ftronger  according  to  the  need  that  there  may  be  for 
fuch  a  help ;  for  it  is  weaker  over  the  flat  mufcles  of 
the  back  or  of  the  abdomen,  ftronger  on  the  arm, 
ftronger  ftill  over  the  ftrong  mufcles  of  the  thigh.  It 
is  hardly  to  be  diftinguiflied  in  the  child ;  grows  thick- 
er and  ftronger  as  we  advance  in  years  and  in  ftrength, 
and  in  the  arms  of  workmen  it  grows  particularly  thick 
and  ftrong,  encreafing  in  the  back,  fhoulder,  or  limbs, 
according  to  the  particular  kind  of  labour.  Thefe  are  ^ 
the  membranes  which,  by  encloftng  the  mufcles  like 
flieaths,  are  called  the  taoina,  or  fascia  of  the  arm, 
the  leg,  the  thigh,  &c. 

4.  Tendons  or  ropes  were  needed,  for  the  mufcles 
could  not  be  implanted  thick  and  flefliy  into  each 
bone  without  a  deformity  of  the  limbs,  and  efpecial- 
ly  of  the  joints  ;  which  would  have  been  not  unfliapely 
only,  but  which  muft  have  abridged  them  of  their  mo- 
tions and  ufes.  Where  a  mufcle  is  not  implanted  di- 
re&ly  into  a  bone,  tendons  are  feldom  required  ;  and 
fo  there  are  no  tendons  in  the  heart,  the  tongue,  the 
cefophagus,  the  ftomach,  inteftine%  or  bladder.     But 
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v^where  tendons  pafs  over  bones,  or  traverfe  the  joints, 
their  force  is  concentrated  into  narrower  bounds ;  and 
Jong  tendons  are  fixed  to  the  ends  of  the  mufcles  to 
pull  the  bones :  tbefe  tendons  were  once  believed 
.to  be  bat  the  collefled  fibres  of  mufcles,  gathered  into 
a  mor^  condenfed  form ;  by  which  condenfation  their 
properties  of  feeling  and  motion  were  loft,  while  they 
became  hard,  white,  and  gliftening ;  and  it  was  be- 
lieved that  parts  which  were  flelhy  in  the  child  be- 
came tendinous  in  the  adult.  But  we  know  by  the 
microfcope  that  the  tendon  is  not  truly  continued 
from  the  flcfli ;  that  the  fibres  of  the  tendon  and  of 
the  flefli  are  not  in  the  fame  line,  the  fibres  of  all 
penniform  mufcles  running  into  their  tendon,  in  a 
diredion  more  or  lefs  oblique;  and  good  anato- 
mifts  hav^  been  able  to  feparate  the  tendon  from  the 
flefh,  without  any  violence,  and  with  the  blunteft 
knives.  Mufcles  are  irritable  and  have  nerves  ;  ten- 
dons are  quite  dead,  have  no  yifible  nerves,  have  nei- 
ther  feeling  nor  motion,  nor  any  endowment  by  which 
^Q  (hould  believe  th^m  to  be  allied  to  the  living  parts 
of  the  fyflem  ;  and  many  tendons,  as  the  expanfion 
of  the  palmaris,  may  be  unravelled  into  mere  cellular 
fubfiance. 

5.  The  FErN^icsTErM  is  merely  a  condenfation  of  the 
common  cellular  fubltance,  formed  in  luccellive  layers: 
and  the  tendons  are  of  the  fubllance  of  the  periorteum; 
they  mix  wiih  the  periolleum,  and  are  implanted  into 
it.  In  diirccting  a  child,  we  tear  up  the  periof- 
ta:um  along  v.ith  tendons,  and  without  hurting  the 
bones  ;  but  in  procefs  of  time,  the  periolleum,  and 
(;onfequently  the  tendons,  are  infcparably  fixed  to  the 
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bones.  The  periofleum,  tendons,  firdae,  and  burfae 
mucofacj  are  all  of  one  fubftance,  and  of  one  common 
nature;  they  are  various  modifications  of  that  dead 
matter  which,  having  but  little  vafcularity,  and  no 
feeling,  and  hardly  any  difpofition  to  difeafe,  is  the 
fitted  for  its  office,  and  bears  the  roughed  ufage  in 
our  experiments,  and  the  mod  violent  fliocks  in  the 
motions  of  the  body,  without  any  figns  of  feeling,  and 
without  falling  into  difeafe* 

6«  Thefe  tendons  mud  be  bound  Brmly  down  ;  for 
if  they  were  to  rife  from  the  bones  during  the  adions 
of  the  mufcles  to  which  they  belong,  the  efied  of 
coniradion  would  be  lod,  and  they  would  diforder 
the  joint,  darting  out  in  a  draight  line  from  bone 
to  bone  like  a  bow-dring  over  the  arch  of  a  bow.. 
The  fame  inanimate  fubdance  dill  performs  this  office 
alfo ;  for  the  tendons  of  one  mufcle  often  fplit  to  form 
'*  a  flieath  or  ring  for  the  next ;  or  their  tendons  after 
taking  hold  of  the  bone,  fpread  their  expanfion  out 
over  all  the  bone,  fo  as  to  form  an  entire  (heath  for 
the  finger  and  toe  ;  or  there  is  a  wide  groove  in  the 
bone  which  receives  the  tendons,  and  it  is  lined  with  a 
cartilage  and  with, a  lubricated  membrane;  the  mem- 
brane comes  off"  from  the  h'ps  of  the  groove,  or  from 
corners  or  edges  of  the  bone,  pafies  over  the  tendons 
fo  as  to  form  a  bridge,  or  often  it  forms  a  longer  flieath, 
as  in  the  fingers,  or  where  the  peronaei  mufcles  pals 
behind  the  ankle ;  and  thus  the  vagina  or  sheaths 
of  the  TENDONS  are  connected  with  the  tendons,  pc- 
riodeum,  and  other  modifications  of  the  common  cel- 
lular membrane. 

f.  The  pcriodeum,  wjiich  has  run  along  one  bone, 
kaves  it  at  the  head,  and  forming  a  bag  for  the  joint, 
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goes  onwards  to  the  next  bone*  Thus  the  periofteuoi 
of  all  the  bones  is  one  continued  membrane,  palling 
from  point  to  point :  each  bone  is  tied  to  the  next  by 
its  own  periofteum ;  and  this  membrane  betwixt  the 
^nd  of  one  bone  and  the  beginning  of  the  next,  is  fo 
thickened  into  a  ftrong  and  hard  bag,  as  to  form  the 
capfule  of  the  joint;  and  the  periofteum  is  afiiftedin 
performing  this  oiEce  by  the  tendons,  fafciac,  burfae,  and 
all  that  confufion  of  cellular  fubdance  which  furrounds 
the  joint.  The  capsule  of  the  joint  is  then  a  firm 
and  thick  bag,  which,  like  a  ligament,  binds  the 
bones  together,  keeps  their  heads  and  procefles  in  their 
right  places,  contains  that  glairy  liquor  with  which 
the  heads  of  moving  bones  are  bedewed,  and  prevents 
the  adjacent  parts  from  falling  inwards,  or  being 
catched  betwixt  the  bones  in  the  bendings  of  the  joints. 
The  capfule  of  every  joint  proceeds  from  the  peri- 
ofteum, and  is  flrengthened  by  the  tendons  ;  it  is  form- 
ed like  thefe  parts,  out  of  the  cellular  membrane  ;  and 
when  a  bone  is  broken,  or  its  periofteum  deftroyed 
by  any  accident  or  difeafe,  when  a  tendon  fnaps 
acrofs,  when  a  joint  is  luxated,  and  the  capfule  torn, 
the  'njury  is  loon  repaired  by  a  thickening  of  the 
cellular  fubftance  round  the  breach  ;  and  wherever  a 
bont-,  being  luxated,  is  left  unreduced,  a  new  focket, 
new  perioltum,  new  ligaments,  and  new  burfat:,  are 
formed  out  of  the  common  cellular  fubftance ;  ai^ 
though  the  tendons  may  have  been  torn  away  from  the 
head  of  the  bone,  they  are  fixed  again,  taking  a  new 
hold  upon  the  bone. 

8.  There  are  other  ligaments  of  a  joint  which 

prevent  its  luxation,  guarding  it  at  its  CdeSj  or  round 
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all  its  circle,  according  to  its  degree  of  motion :  and 
thofe  ligaments  are  of  the  fame  nature  with  the  firft  or 
burfal  ligaments;  arife,  like  them^  from  the  periofteum 
chiefly ;  or  indeed  are  truly  but  a  thickening  of  the 
burfal  ligament  at  certain  pointy. 

The  univerfal  conne£tioa  of  thefe  parts  is  now  fuf* 
ficiently  explained,  fince  we  have  followed  the  feveral 
form$  of  cellular  fubftance :  J  ft.  Clothing  the  bones 
with  a  thick  membrane,  which,  though  infenfible,  an4 
almoft  inanimate  in  its  own  nature,  conreys  blood- 
veffels,  the  meaps  of  life,  to  the  bones,  and  is  named 
periofteum:  idly,  llie  fame  periofteum,  thickened 
and  ftrengthened  by  the  adhefion  of  furrounding  parts, 
fo  as  to  form  the  capfules  for  the  joints  r  3dly,  The 
fendon,  alfo  continued  from  the  periofteum,  and  not 
growing  from  the  niufcle,  but  merely  joined  to  it : 
4thly,  We  fee  that  fmaller  tendon,  expanded  into  a 
thinner  tendinous  flieet,  as  in  the  brawn  of  the  leg 
where  the  ham-ftrings  (whofe<expan(ion  ftrengthens 
the  knee-joint)  go  down  over  the  mufcles  of  the  leg : 
5thly,  We  fee  the  perpendicular  partitions  of  this 
fafcia  going  down  among  the  mufcles,  and  dividing 
them  from  each  other;  and  the  cellular  fubftance,  which 
lies  under  the  fafcia,  and  immediately  furrounds  the 
mufcle,  cannot  be  diftinguifhed  from  the  inner  furface 
of  the  fefcia  itfelf :  6thly,  And  as  for  the  burfae,  we 
fee  that  they  are  formed  wherever  a  tendon  rubs  over 
m  bone.  The  upper  furface  of  the  burfa  is  formed  by 
the  tendon  which  rubs  over  the  bone ;  the  lower  fur- 
fiace  of  the  fame  burfa  is  formed  by  the  periofteum  of 
the  bone  which  it  defends ;  the  fides  are  formed  by  the 
common  cellular  fubftance.    Its  cavity  appears  to  be 
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merely  an  enlarged  cell ;  and  the  burfac  mucofac  and 
capfular  ligaments  are  plainly  of  one  and  the  fame  na- 
ture ;  their  liquors  are  the  fame  ;  they  often  open  into 
one  another  naturallyj  or  if  not  naturally,  at  lead  it  is 
no  difeafe,  fmce.  no  bad  efieds  enfue. 

I  mud  now  explain  more  fully  the  conftitutipn  and 
nature  of  all  the  lefs  feeling  parts :  For  uhat  I  have 
faid  might  be  thought^ to  finply  abfolute  infeniibility 
and  total  exemption  from  difeafe  or  pain ;  whereas  the 
fenfibility  of  tendons,  ligaments,  burfi^,  and  joints, 
ftands  on  the  fame  footing  with  the  feeling  of  bones  : 
They  are  infenfible  in  health ;  not  eafily  injured  ;  en- 
tering flowly  into  difeafe ;  but  their  difeafes  are  equally 
dreadful  from  their  duration  and  from  their  pain  :  for 
by  inflammation  their  organization  is  deranged,  their 
heahhy  confiftence  deftroyed,  and  their  fenfibility  ex- 
cited in  a  dreadful  degree. 

The  tendons  of  animals  have  been  cut  or  pierced 
with  embowelling  peedles  ;  they  have  been  pinched 
with  nippers,  and  torn  and  cauterifed  ;_they  have  been 
burnt  with  a  lighted  flick,  while  the  creatures  neither 
flruggled  nor  flirunk  from  the  irritiition,  nor  ever 
gave  the  fmallelt  fign  of  pain.  Oil  of  vitriul  has 
been  poured  upon  each  of  the  parts  belonging  to  a 
JDint,  and  a  piece  of  cauftic  has  been  dropped  into  in 
cavity,  bur  llul  no  pain  enfued  ;  nay,  fome  have  been 
fo  bo! J,  may  I  noc  lay  fo  vicious,  as  to  repeat  ihefe 
experiments  upon  the  human  body,  pinching,  prick- 
in;;,  and  burning  the  tendons  of  the  leg,  and  piercing 
tiiLUi  with  knives,  in  a  poor  man,  whofe  condition 
'eld  not  exempt  him  Irom  this  hard  treatment  j  who 
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was  ignorant  of  this  injuftice  that  was  done  to  him, 
while  his  cure  was  protrafted,  and  he  was  made  a 
fpedacle  for  a  whole  city.     Without  fuch  cruel  and 
inhuman  practices,  we  do  not  want  opportunities  of 
knowing,  that,  in  the  human  body  alfo,  the  tendons 
and  burfae  have  no  acute  feeling.     When  we  cut  open 
a  fafcia  or  tendinous  membrane,  there  is  little  pain  : 
when  (as  in  amputation)  we  cut  the  ragged  tendons 
aven  and  neat,  there  is  no  pain :  when  we  fnip  with  our 
fciflfars  the  ragged  tendons  of  a  bruifed  finger  to  cut 
it  off,  the  patient  does  not  feel :  when  we  fee  tendons 
of  fuppurating  fingers  lying  flat  in  their  (heaths,  we 
draw  them  out  with  our  forceps,  or  touch  them  with 
probes,  without  exciting  pain  :  in  the  old  pradice  of 
fewing  tendons  there  waSL  fbme  danger,  but  no  imme- 
diate pain :  when  we  cut  down  into  the  cavity  of  a 
joint,  flill  the  pain  is  but  flight.     In  a  luxation  there 
is  comparatively  little  pain.     There  is  no  pain  when 
the  ligament  of  the  patella  is  broken  away  from  the 
tibia,  nor  when  the  great  Achillis  tendon  is  torn. 
There  is  but  little  pain  in  the  moments  of  thofe  ac- 
cidents which  appear  flight  in  the  time,  but  which 
turn  out  to  be  the  mofl:  dreadful  fprains.     Yet  after 
rupture  of  the  patella,  the  knee  inflames  and  fwells : 
after  rupture  of  the  Achillis  tendon,  there  is  fwelling 
and  inflammation,  with  fuch  adhefion  of  the  parts  as 
makes  the  patient  lame :  after  the  flighted  fprain  fuch 
inflammation   fometimes  comes   on  as  deftroys  the 
joint.     There  is  but  little  pain  when  we  firft  make 
an  opening  into  any  joint ;  yet   it  often  brings  on 
fiich  pain  and  fever  that  the  patient  dies.     In  fliort, 
every  thing  confplres  to  prove,  that  though  in  wounds 
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bf  the  lefs  feeling  patts,  there  is  indeed  future  d^ngef^ 
there  is  no  immediate  pain;  Still  there  are  many  acd- 
dents  which  prove  to-us,  that  even  in  health  tUe  joints 
are  not  entirely  exempted  from  paih :  a  fmart  ftroke 
on  the  knuckles,  or  a  blow  on  the  elboW,  of  a  fall  up- 
on the  knee^  are  not  perhaps  th£  piireft  inftantes  of 
feeling  in  joints  ;  for  fuch  blow  may  have  htirt  fome 
external  nerve  i  but  when  a  fmall  moveable  cartilage 
forms  within  the  joint  of  the  knee,  though  it  be  linall 
and  very  fmoothjy  and  lodged  fairly  within  the  cavity 
of  the  joint,  it  often  gets  betwixt  the  bones,  tiufing 
inftant  lamenefs  ^  the  moment  it  caiifes  this  lamenefsi 
it  brings  dreadful  pains :  the  pain,  tht  lamene&i 
and  all  the  feeling  of  inconveniency,  fubfide  the  in- 
ftant  that  this  cartilage  is  moved  away  from  betwixt  th^ 
bones  i  and  the  joint  continues  eafy  till  this  ihoving 
cartilage  chances  again  to  fall  in  betwixt  the  heads 
of  the  bones.  Even  the  pain  from  a  blow  upon  the 
knee,  for  example,  is  plainly  within  the  joint,  and  is 
taufed  by  the  force  with  which  the  patella  is  flruck 
down  againft  the  ends  of  the  bones.  What  indeed  is  a 
ijprain,  but  a  general  violence  and  twifting  of  all  the 
parts  which  compofe  the  joint  ?  Thefe  parts  are  of  one 
common  nature,  and  may  be  arranged  and  enumerated 
thus :  A  joint  is  compofed  of  the  heads  of  the  bones, 
fwelling  out  into  a  broader  articulating  furface,  and  of  a 
thin  plate  of  cartilage,  which  covers  and  defends  the 
head  of  each  bone ;  fometimes  of  fmall  and  moveable 
cartilages  which  roll  upon  the  bones,  and  follow  all  the 
motions  of  the  joint,  and,  like  friQion- wheels  in  ma- 
chines of  human  invention,  abate  the  bad  effeds  of  mo- 
tion. There  are  mucous  glands,  or  rather  mucous  bags, 
which  convey  a  lubricating  fluid  :  and  there  is  a  burfal 

ligamcn 


I^IGAMENTSy    BURSJE,    &C.  415 

ligament,  which  forms  the  purfc  of  the  joint,  binds 
the  bones  together,  contains  the  fynovia,  and  prevents 
the  furrounding  parts  from  being  catched  in  the  joint : 
There  are  lefler  ligaments  on  the  outfide  of  this,  going 
along  the  fides  of  the  joint,  and  paffingfrom  point  to 
point :  Ther^  are  great  tendons  moving  over  the  joint 
and  burfae,  or  mucous  bags,  which  accompany  thefe 
tendons,  and  prevent  the  violence  which  their  conti- 
nual rubbing  might  do  to  the  bones.  AW  thefe  part& 
are  of  one  conftitution  and  nature  ;  we  cannot  fay  that 
they  are  infenfible,  for  their  feeling  is  only  deferred; 
it  is  flow,  but  not  the  lefs  fevere.  The  eye  feels  the 
inftant  that  a  mote  falls  upon  it ;  but  the  fkin  does 
not  feel  a  blifter  till  it  has  been  fome  hours  applied  ;  the 
ligaments  and  joints  feel  ftill  lefs  in  the  inftant  that 
any  injury  is  done :  but  as  the  inflammation  of  the 
blifter  excites  the  feeling,  and  deftroys  the  fabric  of 
the  fltin,  producing  pain  and  derangement  of  its  parts, 
the  inflammation  of  joints,  and  of  all  the  parts  belong- 
ing to  them,  breaks  up  the  organization  of  the  part^ 
evolves  the  feeling,  and  then  in  them  alfo  comes  difeafe 
and  violent  pain.  They  are  flow  in  entering  into  ac- 
tion }  but,  once  esccited,  they  continue  to  ad  with  a 
perfeirerance  quite  unknown  in  any  other  part  of  the 
fyfteon.  Their  mode  of  adtion,  whatever  it  may  be  at 
ike  time,  is  not  eafily  changed :  if  at  reft,  they  are 
not  eafily  moved  to  aftion,  and  their  exceflive  a&ion 
OiKe  begun  is  not  eafily  allayed.  The  difeafes  are  in* 
finite  to  which  thefe  parts  are  fubjeft.  They  are  fub- 
je£b  to  dropfical  effufions ;  they  are  fubjed  to  ge* 
latinous  concretions;  they  are  fubjeft  to  flight 
inflammation,  to  fuppuration,  to  erofions  of  their  car- 
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tilages,  and  to  exfoliadon  of  thdr  bones :  corrdjpbnd' 
ing  with  the  dropfies^  fuppurationii;  and  mordfic^* 
dons  of  the  fofter  and  more  feeling  parts.    Rheoma- 
tifm  18  an  inflammation  round  the  joints,  with  a 
flighter  effufion,  ^  which  is  foon  abforbed :    Chronic 
rheumarifm  is  a  tedious  and  flow  inflammation,  with 
gelatinous  efTufions  round  the  tendons,  and  permanent 
fwelling  and  lamenefs  of  the  joints*,    Gout  in  a  joint  is 
a  high  inflammation,  with  a  fecredon  of  earthy  matter 
into  its  cavity.  The  inflammation  of  tendons  is  fprain : 
efiuflons  of  gelatinous  matter  round  them  is  ganglicm: 
fuppurations  in  the  tendinous  flieaths  is  whitloe  :  the 
inflammation  of  burfx  is  falfe  white  fwelling,  doc  eafily 
diftinguiflied  from  the  true :  the  difeafe  of  the  joint  ife- 
felf  is  either  a  dropfy,  where  the  joint,  though  emptied 
by  the  la^ncet,  is   filled  up   again  in  a  few   honrst 
fliowing  how  continual,  and  how  profufe,  both  the  ex- 
halation  and  abforption  of  joints  naturally  is ;  or  it  is 
white  fwelling,  which,  next  to  confumpdon,  is  the 
mofl:   dreadful  of  all  fcrophulous'  difcafes,  which  be- 
gins by  inflammation  in  the  joint  itfelf,  is  marked  by. 
fliiTnersj  ^^eaknefs,  lofs  of  motion,  and  pain;  which 
goes  on  through  all  the  ftages  of  high  inflammation, 
dreadful  pain,  deflrudion  of  cartilages,  enlargement 
of  bones,  foetid  fuppuradons,  and  fpontaneous  open- 
ings of  the  joints;  which   fomedmes   ftops  by  an 
eiFufion  of  callus  and  concretion  of  the  bones,  form- 
ing  a  (liff  joint,  but  which  oftener  ends  in  hedic  fever, 
diarrhoea,  morning  fweatSj  and  extreme  weajmefs  ;  fo 
that  the  patienc  dies,  exhaufled  with  fever  and  pain. 
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Joints  oi?  the  head  and  spikp* 

jr\  LMosT  every  thing  relating  to  the  heads  and  pro* 
ceffes  of  the  bones,  and  every  propofition  concerning 
the  motions  which  they  have  to  perform,  has  been 
already  explained,  anticipating  much  of  the  anatomy 
of  the  joints :  and  the  principles  of  motion  mentioned 
in  defcribing  the  bones  fhall  form  the  chief  propofi- 
tions  on  which  my  defcriptions  of  joints  (hall  be  ar- 
ranged, fceking  that  method  chiefly  by  which  thd 
joints  may  be  eafily  and  raj^idly  explained ;  for  it  is  a 
fubjedt  on  which  volumes  might  be  bedowed^  and  liot 
in  vain* 

We  may  compare  in  the  following  order,  the  chief* 
motions  of  the  head  and  trunk.    The  head  is  fo  pla- 

Vol.  t.  £  €  ced 


41  8  JOINTS  OF  THE  HEAD  AND    SPINE. 

* 

ced  upon  the  oblique  furfiaces  of  the  atlas,  that  it 
cannot  turn  in  circles  \  but  at  that  joint  all  the  nod- 
ding motions  are  performed.  The  atlas  refts  fo  upon 
the  deniatus,  that  there  all  the  turning  motions 
Art  performed.  The  neck  and  loins  have  their  ver- 
tebrae fo  loofely  framed,  wlrh  fuch  perpendicular  pro- 
ceffes  and  Afy  joints,  that  there  all  the  bending  mo- 
tions are  performed;  while  the  back  is  fixed,  or  al- 
mofl  fixed,  by  its  connexion  with  the  ribs,  and  by 
the  obliquity  and  length  of  its  fpines ;  and  though 
upon  the  whole,  the  fpine  turns  many  degrees,  yet  it 
is  with  a  limited  and  elaftic  motion  where  the  whole 
turning  is  great,  but  the  movement  of  each  individual 
bone  is  fmall. 

To  fecure  thefe  motions,  we  find,  i.  The  occipital 
condyles    received  into  hollows  of  the  atlas,  where 
the  oblique  pofition  of  the  condyles  fecures  the  joint, 
the  occipital  condyles  looking  outwards,  the  articu- 
lating furfaces  of  the  atlas  looking  towards  each  other, 
the  occiput  fet  down  betwixt  them,  fo  as  to  be  fecu- 
red  towards  either  fide,  and  the  obliquity  of  the  joint 
being  fuch  withal  as  to  prevent  the  head  from  turn- 
ing round.     Thefe  joints  of  the  occiput  of  the  atlas 
are,  like  the  greater  joints  of  the  body,  fecured  with 
regular  capfules  or  bag-like  ligaments  for  each  con- 
dyle, each  rifing  from  a  rough  furface  on  the  verte- 
bra, and  being  fixed  into  a  roughnefs  at  the  root  of  the 
condyle.     2.  We  find  a  flat  membranous  ligament, 
which  extends  from  the  ring  of  the  atlas  to  the  ring 
of    the  occipital  hole,  clofing  the  interftiqe  betwixt 
the  occiput  and  the  atlas :    It  is  confounded  at  the 
fides  with  the  capfules  of  the  articulating  procefles ; 
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is  very  ftrong  before ;  and  at  the  middle  (hort  point  of 
the  atlas  it  feems  a  diftinft  ligament,  which  is  ftrong 
only  at   this   point,  and  very  lax  and  membranous 
.    behind  *.     3,  We  find   the  atlas  tied  to  the  denta- 
tus  by  a  more  complete  order  of  ligaments.     Thefe 
are,  ift,  (as  betwixt  the  atlas  and  dentatus),   regular 
capfules  or  bags,  fixing  the   condyles  of  one  verte- 
bra to  the  condyles  of  the  other,     sdly,  A  crofs  liga- 
ment f,  which,  croffing  the  ring  of  the  firft  vertebra, 
makes   a    bridge,  embraces  the  neck  of   the  tooth- 
like proccfs,  and  ties  ic  down  in  its  place.     3dly,  A 
fmooth  and  cartilaginous  furfacfe  all  round  the  root  of 
the  tooth-like  procefs,  where  this  tooth  of  the  denta- 
tus turns  in  the  ring  of  the  atlas,  and  is  bound  by 
the  ligament ;  and  this  rolling  of  the  atlas  upon  the 
ax-is  of  the  dentatus  is  fo  fair  and  proper  a  joint,  that 
it  alfo  is  all  included  in  a  capfular  ligament.     4thly, 
The  point  of  the  toot;h-like  procefs  having  threaded 
the  ring  of   the  atlas,    almoft  touches  the  occipital 
hole ;  and  there  another  ligament  ties  it  by  its  point 
to  the  occipital  hole  J. 

All 

♦  This  18  part  of  what  Winflow  called  ligamentum  inpundi- 
BiLiPORMR,  a  FUNNEL-LiKB  L iC AM ENT,  joining thc  firfl  Tcitebni 
to  the  occiput. 

f  Viz.  Ligamentum  transversale,  or transversum  ; 
and  what  arc  called  the  appendices  of  the  Transverse  liga- 
ment, are  merely  its  cd^es,  extending  upwards  and  downwards,  to 
be  fixed  into  the  dentatus,  and  into  the  occipital  hole,  fo  as  to  la^ 
dofe  the  tooth-like  procefs  of  the  dentatus  in  a  capfule. 

J  There  aic  two  flat  ligaments  which-  come  from  about  the  neck 
#r  root  of  the  tooth-like  procefs,  and  which  go  obliquely  upwards, 
to  be  fixed  into  the  groove  juft  behind  the  lip  of  the  occipital  hole  ; 
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All  the  other  vertebrae  have  another  kind  of  articii* 
lation ;  to  which  the  ocdpnt,  atlas,  and  dentatus,  arc 
.llhe.only  exceptions ;  for  their  mbtions  are  particular, 
and  quite  diflferent  from  the  reft.  The  atlas  and  den- 
tatus  bend,  turn,  and  roll,  by  connexions  refembling 
the  common  joints  of  the  body ;  but  the  other  vertebrs 
are  united,  each  by  its  intervertebral  substance, 
10  the  botles  above  and  below ;  they  are  alfo  united 
Jb^y  their  articulating  procefles  to  each  other :  each  ar« 
ticulating  procefs  is  held  to  another  by  a  diftin£k  cap- 
fule;  each  intervertebral  fubftance  is  fecured,  bound 
dbwn,  and  ftrengthened  by  ftroug  ligaments.}  for  the 
intervertebral  ftubftance,  whicli  of  itfelf  adheres  very 
ilrongly  to  the  periofteum,  and  to 'the  rough  fockeN 
like  fur&ce  upon  the*body  of  each  vertebra,  is  further 
fecured  by  a  fort  of  crofs  Ugament,  which  go  from 
the  rim  or  edge  of  one  vertebra  to  the  edge  of  the 
next,  over  the  intervertebral  fubftance  ;  and  fo,  by  ad- 
hering to  the  intervertebral  fubftance,  they  flrengthen 
it.  Thefe  ligaments  crofs  each  other  over  the  interftice 
betwixt  each  vertebra,  and  are  very  ftrong.  They 
are  very  regular,  beautiful,  and  (hining,  and  are  named 

INTERVERTEBRAL  LIGAMENTS. 

The  fpine  is  further  fecured  by  a  general  ligamen- 
tous or  tendinous  expanfion,  which  goes  over  the  fore 
parts  of  all  the  vertebrae  from  top  to  bottom  of  the 
fpine.  It  begins  at  the  fore  part  of  the  atlas  ;  It  al- 
moft  paftes  the  body  of  the  dentatus,  or  is  but  very 

but  the  ligament  from  the  point  of  the  tooth-like  procefs  is  not 
what  it  has  been  fuppofed,  a  fair  round  ligament  of  fome  ftrength ; 
there  is  nothing  more  than  a  few  ftraggling  fibres  of  ligament  going 
fron.  the  point  to  the  occiput,  though  EuiUcbius  has  drawn  it  round 

and  ilrung. 
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flightly  attached  to  it.  It  is  at  firft  pointed,  finally  and 
round  ;  it  begins  to  expand  upon  the  third  vertebra 
of  the  neck,  fo  as  to  cover  almoft  all  its  body.  It  goes 
down  along  the  bones,  chiefly  on  their  fore  parts,  and 
is  but  little  obferved  on  their  (ides.  It  is  weaker  in  the 
Beck,  where  there  is  much  motion ;  (tronger  in  the  back^ 
where  there  is  none ;  weaker  again  in  the  loins,  where 
the  vertebrae  move ;  but  ftill  on  the  bodies  of  all  the 
vertebrae  it  is  feen  white,  (hining,  and  tendinous.  We 
can  diftinguifh  ( all  along  the  fpine  interruptions  and 
fafdculi,  or  firmer  bundles,  going  from  piece  to  piece 
of  the  fpine ;  which  fafciculi  are  indeed  very  feldom 
continued  without  interruption  farther  than  the  length 
of  two  or  three  vertebrae  j  yet  the  whole  is  fo  much 
continued,  that  it  is  confidered  as  one  uninterrupted 
flieath,  and  is  called  the  external  or  anterior  va- 
gina, or  ligament  of  the  spine*. 

But  ilill  the  canal  of  the  fpine  were  left  open  and 
undefended,  rough  and  dangerous  to  the  fpinal  mar- 
row, if  internal  ligaments  were  not  added  to  thefe. 
The  rings  of  the  vertebrae  arc  held  at  a  conliderable 
diftance  from  each  other,  by  the  thicknefs  of  the  inter- 
vertebral fubftance,  and  by  the  correfponding  length 
of  the  oblique  procefTes  :  but  this  fpate  is  filled  up  by 
a  flrong  flat  ligament,  which  goes  from  the  edge  of  one 
ring  to  the  edge  of  another ;  and  fo  extending  from  the 
articulating  procefTes,  backwards  to  the  fpinous  pro- 
cefles,  they  fill  up  all  the  interftice,  complete  the  ca-!, 

*  The  Lie  AMENTUM  COMMUNE  ANTERlUt,  FASCIA  LGNGITU- 
DINALI8  AMTERIORp  FASCIA  LIGAMENTOSA,  &C.     It  IS  from  thlS 

ligament  in  the  loins  that  the  crura  diaphragmatis  arife,  with  ten- 
dons ^at  and  gliftenlng  like  the  ligament  itfclfj  and  hardlj  to  be 
jiftinguUbcd  from  it* 

£e3  nal 
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nal  of  the  fpinal  marrow,  and  bind  the  bones  together 
with  great  ftrength*  :  Thefe  are  aflifted  in  their  of- 
jfice  of  holding  the  vertebrae  together,  by  a  continua- 
tion of  the  fame  ligament,  or  of  a  ligamentous  mem- 
brane conneded  with  it,  which  runs  ail  the  way  on- 
wards to  the  ends  of  the  fpinous  proceffes,  where  they 
are  ftrengthened  by  accidental  fafciculif ;  and  in  the 
middle  vertebrae  of  the  back,  but  not  of  thofe  of  the 
loins  or  neck,  fimilar  ligaments  are  found  alfo  betwixt 
the  tranfverfe  proceffes  |. 

Next,  there  is  another  internal  ligament^  which  is 
not  interrupted  from  bone  to  bone,  but  runs  along  all 
the  length  of  the  fpine,  within  the  medullary  canal, 
and  it  correfponds  fo  with  the  external  vagina,  or  an- 
terior ligament  of  the  fpine,  that  it  is  called  the  posts** 
KioR  or  INTERNAL  ligament  §.  It  begins  at  the  occi- 
put,  h'es  flat  upon  the  back  part  of  the  bodies  of  the 
vertebrae;  at  the  interftice  of  every  vertebra  it  fpreads 
out  broad  upon  the  intervertebral  fubflance,  doing  the 
fame  office  within  that  the  intervertebral  ligament^ 
do  without.  It  is  broader  above  ;  it  grows  gradually 
narrower  towards  the  loins.     Although  it  is  called  a 

*  They  are  named  the  ligamenta  subflava  crurum  pro- 

CESSUL'M   SPINOSORUM. 

-)•  Thcfe  are  named  the  MEMiRANi^  interspinales,  and  liga- 
menta APICES  spiNARUM  coMiTANTEs.  The  h'gamcnts  whick 
tie  the  points  of  the  fpiiKS,  running  from  point  to  point,  make  a  Ion? 
ligament,  \vhich  llretchcs  down  all  the  fpine. 

J     Called      LIGAMENTA     PROCES8UUM     TR  A  NSVE  RSOR  U  M,     and 

found  only  from  the  fifth  to  the  tenth  vertebra  of  the  back. 

§  Fascia  LIGAMENTOSA  POSTICA,  fascia  LONCIXUDINALia 
FOSTICA,  LIGAMENTUM   COMMUNE   P08TERIUS. 

I 
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vagina  or  fheath>  it  does  by  no  means  furround  nor  in- 
clofe  the  fpinal  marrow,  but  is  entirely  confined  to  the 
covering  of  the  bodies  of  the  vertebrae,  never  going  be- 
yond the  fetting  oflf  of  the  articulating  furfaces,  or  the 
place  where  the  nerves  go  out.  It  adheres  firmly  .to 
the  bones,  and  does  not  belong  at  all  to  the  fpinal  mar- 
row. It  fhould  rather  be  called  a  ligament  for  the 
bones  than  a  fheath  for  the  medulla.  The  anterior 
ligament  prevents  {training  of  the  fpine  backwards  : 
this  one  prevents  the  bending  of  the  fpine  too  much 
forwards  ;  and  they  inclofe  betwixt  them  the  bodies  of 
the  vertebrae  and  their  intervertebral  fubftances. 

There  is  yet  a  third  internal  ligament,  which  belongs 
entirely  to  the  neck  j  it  is  called  apparatus  ligamen- 
Tosos  COLLI ;  it  begins  from  the  edge  of  the  occipital 
bone,  defcends  in  the  canal  of  the  vertebrae,  is  thin 
and  flat,  and  adheres  firmly  to  the  body  of  each  ver<« 
tebra,  covering  the  tooth-like  procefs.  The  irregular 
fafciculi,  or  bundles  of  this  ligament,  flretch  from 
bone  to  bone ;  and  the  whole  of  the  apfiaratus  liga- 
mentofus  extends  from  the  edge  of  the  occipital  hole 
to  the  fourth  vertebra  of  the  neck,  where  it  ends.  It« 
chief  ufe  is  alfo  as  a  ligament,  merely  fixing  the  head 
to  the  neck.  The  dura  mater  is  within  thefe,  imme- 
diately incloiing  the  fpinal  marrow.  The  ligaments 
which  I  have  juf^  named  may  be  well  enough  allowed 
to  be  ^'  at  once  ligaments^  for  the  bones,  aod  a  fheath 
for  the  medulla.''  But  there  is  no  fuch  fheath  as  thac 
called  ligamentum  infundibiliforme  by  Winflow  j  for 
dther  they  are  peculiar  and  diftind  ligaments  for  the 
IxmeSj  fuch  as  I  have  defer ibed,  or  they  belong  exclu- 
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fiyely  to  the  medulla,  at  the  dura  mater,  which  is  in* 
deed  ftrengthened  at  certain  pointft  into  the  thicknefa 
of  a  liga^ment ;  but  the  only  clofe  cotinedion  of  the 
fpinal  marrow  with  tb^  ligaments  of  the  fpine  is  juft 
9Lt  the  hole  of  the  Qcci^cal  bone,  iand  for  a  little  waj 
down ;  through  all  the  reft  of  the  fptne,  the  ponnec* 
(ion  i^  by  the  lopfeft  cellular  fiibftance. 

PF  THE  l,OWER  jAW.     , 

The  lower*jaw  is,  by  its  natural  form,  aknoft  a 
ffinGt  binge,  and  the  lateral  motbh  in  grinding  is  but 
very  flight. .  The  jpint  is  formed  by  ^  deep  hollow  or 
focket  in  the  temporal  bone ;  by  a  ridge,  which  ftandt 
juft  before  the  proper  focket,  at  the  root  pf  the  zygo- 
matic procefs ;  and  by  a  long  fmall  head  or  condyle, 
which  is  placed  acrols  the  long  branch  or  condyloid 
procefs  of  the  jaw,  Thefe.  form' the  joint }  and  the  coni 
dyle,  the  hollow  of  the  temporal  bone,  and  the  root 
of  the  zygomatic  procefs,  are  all  covered  with  articu- 
lating cartilage.  The  joint  is  completed  by  a  capfule 
of  the  common  form,  which  arifes  from  the  neck  of  the 
condyle,  and  which  is  fo  fixed  into  the  temporal  bone 
as  to  include  both  the  proper  focket  and  the  root  of 
the  9:ygomatic  procefs.  Thence  it  is  manifeft,  that  in 
the  motions  of  the  jaw,  this  tranfverfe  ridge  is  required 
as  a  part  pf  its  articulating  fur&ce  ;  that  the  common 
and  lefler  motions  are  performed  by  the  condyle  mo- 
ving in  the  deepeft  part  of  its  focket ;  that  the  larger 
and  wider  openings  of  the  mouth  are  performed  by 
fuch  depreHion  of  the  jaw  as  makes  its  condyle  mount 
upon  ^he  root  of  the  zygomatic  procefs  j  while  the 
luxation  pf  the  jaw  is  a'  ftarting  forwards  of  the  con^ 
d^le^  till  it  is  lodged  quite  hefore  and  under  the  zygo« 

Vim 
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made  procefsy  and  the  condyle  {landing  upon  the 
higheft  ridge,  is  the  dangerous  pofition  in  which  luxa- 
tion is  mofl:  ealily  produced. 

To  render  thefe  motions  very  eafy*  and  free,  a 
moveable  cartilage  is  interpofed.  We  find  fuch  carti- 
lages in  the  joints  of  the  clavicle,  wrift,  knee,  and  jaw, 
becaufe  the  motions  are  continual  and  rapid.  The 
moveable  cartilage  is  thin  in  its  centre,  and  thicker  to- 
wards its  edges,  by  which  it  rather  deepens  than  fills  up 
the  hollow  of  the  joint.  It  correfponds  in  (hape  with 
the  head  or  condyle  of  the  jaw,  and  with  the  hollow 
of  the  temporal  bone.  It  moves  with  every  motibn 
of  the  jaw,  facilitates  the  common  motions,  and  pre- 
vents luxation ;  but  the  joint  is  flill  more  ftrongly  fe- 
cured  by  the  ftrength  of  its  pterygoid  and  temporal 
mufcles,  which  are  inferted  clofe  round  the  joint,  than 
by  any  ilrength  of  its  capfule.  It  is  the  mufcles  which 
prevent  luxation ;  and  it  is  their  a£Uon  alfo  that  makes 
luxation,  when  it  has  happened,  fo  difficult  to  reduce. 

RIBS. 

The  ribs  have  two  joints,  and  a  hinge-like  motion^ 
rifing  and  falling  alternately  as  we  draw  in  or  let  out 
the  breath.  The  two  joints  of  the  ribs  are  thus  fe- 
Gured ;  Firfl,  the  proper  head  of  the  ribs  being  hinged 
upon  the  intervertebral  fubftance,  and  touching  two 
vertebrae,  it  is  tied  to  the  bodies  of  each  by  a  regular 
capfule :  the  bag  is  regular,  is  lubricated  within,  and 
13  as  perfed  as  any  joint  in  the  body ;  it  is  radiated 
without,  fo  as  to  expand  pretty  broad  upon  the  fides 
of  the  vertebra,  and  has  a  fort  of  divifion  as  if  into 

two  £4(4p\^I^  i  ^c  on?  b^Iopging  to  tbe  venebra  above, 

the 
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the  Other  to  the  vertebra  below :  they  gradually  va-. 
nifh,  and  mix  with  the  periofteutn  upon  the  bodies 
of  the  vertebrae;  thefe  are  named  ligamemtum  capi- 
TELLi  cosTARUM,  as  belonging  to  the  little  heads  of 
the  wb$. 

The  back  jof  the  rib  touches  the  fore  part  of  the 
tranfverfe  procefs,  and  is  articulated  there;  confe- 
quently  there  is  a  fmall  capfular  ligament  belonging 
to  this  joint  alfo :  but  this  joint  is  further  fecured  by 
two  fmall  ligaments,  which  come  from  the  tranfverfe 
procefs  of  the  vertebra,  and  take  hold  on  the  neck  of 
the  rib :  one  fhort  ligament  coming  from  the  point 
of  the  tranfverfe  procefs,  is  behind  the  rib,  and  is 

thence  named LIGAMENTUMTRANSVERSARIUMEXTER- 

KUM  ;  another,  rather  longer,  comes  from  the  iimer 
face  of  the  tranfverfe  procefs,  goes  a  little  round  the 
neck  of  the  rib,  is  implanted  into  the  lower  edge  of 
the  rib,  and  is  namedLioAMZNTUM  transversarium 
INTERNUM :  another  fmall  ligament  exaftly  oppofite 
to  this,  going  into  the  neck  of  the  rib  upon  its  back 
part,  is  alfo  very  regular ;  and  other  fubfidiary  liga- 
ments from  different  points  affift  thefe  or  fupply  their 

place. 

The  ribs  are  fixed  into  the  fternum  by  their  car- 
tilages ;  each  of  which  has  a  round  iiead,  a  diftinfl: 
focket,  a  regular  capfule,  and  ligaments  which  ex- 
pand upon  the  furface  of  the  fternum,  much  in  the 
lame  way  that  the  ligamenta  capitelli  expand  upon 
the  bodies  of  the  vertebras :  a  tendinous  membrane 
alfo  binds  the  cartilages  of  the  ribs  one  to  another, 
croffes  over  the  interftice,  and  fo  covers  the  intercof- 
tal  mufcles  with  a  fort  of  fafcia ;  and  the  whole  fur* 

face 
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face  of  the  fternum  and  that  of  the  cartilages  is  co- 
vered with  this  tendinous  expanfion,  which  belongs 
confufedly  to  the  origins  of  the  pedtoral  mufcles,  to 
the  ligaments  of  the  ribs  and  fternum,  and  to  the  pe- 
riofteum  of  that  bone. 


CHAP.    II. 


JOINTS  OF  THE  SHOULDER,  AljlM,  AND  HAND. 


CI^AVICLE. 

1  H£  joining  of  the  clavicle  with  the  fternum  is  the 

hinge  upon  which  the  whole  arm  moves,  and  is  the  only 
point  by  which  the  arm  is  connefted  with  the  trunk : 
the  round  button-like  head  of  the  clavicle  rolls  upon 
the  articulating  fufface  of  the  upper  bone  of  the  fter- 
num :  it  is  in  fuch  continual  motion  that  fome  parti- 
cular provifton  is  required ;  and  accordingly  it  has^ 
like  the  condyle  of  the  jaw,  a  fmall  moving  cartilage^ 
which  rolls  betwixt  this  head  and  the  fternum.  The 
cartilage  is  thin,  and  of  a  mucous  nature ;  it  is  move* 
able  in  fome  degree,'  yet  it  is  fixed  by  one  edge  to  the 
head  of  the  clavicle.  This  joint  is  inclofed  in  a  ftrong 
capfule  ;  confifting  Hrft  of  a  bagj  and  then  of  an  outer 
order  of  fibres,  which  go  out  in  a  radiated  form,  upoa 
the  furface  of  the  fternum,  like  the  ligaments  of  the 
ribs  i  and  they  crgfs  aad  cover  the  ftemumj  fo  that 
I  the 
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the  ligaments  of  the  oppofite  fides  meet;  and  this 
meeting  forms  a  cord  acrofs  the  upper  part  of  the 
ilernum,  which  is  named  interclavicular  liga- 
liENT.  Thus  is  the  clavicle  fixed  to  the  fternum,  and 
another  broad  ligament  alfo  ties  it  to  the  firft  rib. 

The  joining  of  the  clavicle  with  the  fcapula  is  by 
the  edge  of  the  flat  clavicle  touching  the  edge  of  the 
acromion  procefles  with  a  narrow  but  flat  articylat- 
jng  furface.     Both  furfaces,  viz.  of  the  acromion  and 
of  the  clavicle,  are  covered  with  a  thin  articulating 
cartilage :  in  fome  fubjeds  a  moveable  cartilage  is  alfo 
found  here.     It  is  a  regular  joint,  and  is  very  feldom 
obliterated  ;  yet  its  motion,  though  continual,  is  not 
very  free ;  it  is  rather  a  fliuffling  and  bending  of  the 
fcapula  upon  this  bone,  favouring  the  play  of  the 
other  joints.  It  is  fecured  firft  by  a  capfular  ligament, 
which  is    in  itfelf  delicate   and  thin,   but   which   is 
ftrengthened    by   many   ligamentous    bands,    which 
pafs  (over  the  capfule)  betwixt  the  clavicle  and  the 
acromion  procefs :  the  clavicle,  as  it  paflcs  over  the 
point  of  the  coracoid  procefs,  is  tied  down  to  it  by  a 
ligament  of  confiderable  ftrength,  which  comes  from 
the  point  of  the  coracoid  procefs,  is  implanted  into 
the  lower  or  inner  edge  of  the  clavicle,  and  is  named 
ligamentum  commune  trapezoides;  trapezoid, on 
account  of  its  fquare  form,  and  commune,  bccaufe  it 
goes  from  the  fcapula  to  the  clavicle  ;  while  other  li- 
gaments, going  from  one  procefs  of  the  fcapula  to  an- 
other, are  named  proper  or  peculiar  ligaments  of  the 
fcapula.     There  is  a  fmall  flip  of  ligament  which  joins 
this,  coming  from  the  tendon  of  the  fubclavian  muf- 
cle. 

SHOULDER 
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SHOULDER-JOINT. 

The  shoulder  is  one  of  the  mod  beautiful  joints, 
loofe  and  moveable,  very  free  in  its  motions,  but  very 
liable  to  be  difplaced.  To  form  this  joint,  the  humerus 
has  a  large  round  and  flattened  head  ;  the  cavity  of  che  * 
fcapula^,  which  receives  this  head,  is  oval  or  triangu- 
lar, fmall  and  very  fhallow :  it  is  eked  out  with  a  thick 
cartilaginous  border,  which  increafes  the  hollow  of  the 
focket ;  but  flill  it  is  fo  (hallow  that  che  humerus  can- 
not be  fo  much  faid  to  be  lodged  in  the  glenoid  cavi- 
ty, as  to  be  laid  upon  it.  Its  capfule  or  bag  is  very 
loofe  and  wide,  coming  from  the  edges  of  the  glenoid 
cavity,  and  implanted  round  the  neck  of  the  bone. 
The  joint  is  richly  bedewed  with  mucus ;  or  rather 
with  a  mixed  fecretion,  which  is  partly  fecreted  by  a 
fimbriated  organ,  confiding  of  lacunas  or  bags,  the 
common  organ  for  this  fecrecion  through  all  the  joints, 
and  by  a  thinner  exudation  from  thofe  extreme  ar- 
teries, which  terminate,  with  open  mouths,  upon  the 
internal  furface  of  the  bag. 

By  the  fhallownefs  of  its  focket,  and  the  largenefs 
of  its  head  ;  by  the  loofenefs  of  its  capfule  i  by  all  the 
forms  and  circumflances  of  its  flrufture  ;— the  fliouU 
der  is  exceedingly  loofe,  and  very  liable  to  be  difpla- 
ced :  it  has  this  loofe  ftrudure  and  fuperficial  focket, 
that  its  motions  may  be  free ;  but  feldom  is  there  any 
great  advantage  gained  in  the  human  body  without  . 
a  counterbalance  of  weaknefs  and  danger  ;  and  every 
where  in  the  limbs  we  obfcrve  that  a  joint  is  weak  and 

*  It  it  called  glenoid  cavity  from  the  Greek  name  of  a  joint, 
and  the  name  is  not  abfolutcly  appropriated  V>  the  fcapub. 

liable 
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liable,  to  lazation  in  proportion  zh  its  motions  ate 
free  and  large.    -Tet  the  (houlder-joint  is  not  with- 
out fome  kind  of  defence ;  its  focket  is  ^  {hallow,  but 
!t  is  guarded  by  the  largeft  projeding  procefles  in  all 
the  body ;  by  the  acromion  projefting  and  ftrengthen- 
ing.it  above ;  and  by  the  coracoid  procefs  within  ^  its 
ligament  is  lax,  eafily  torn,  and  nfeful  rath^  for  con- 
fining the  fynovia^  and  keeping  the  head  of  the  fhonU 
der-bone  oppofite  to  its  proper  cavity »  than  in  fecu^^ 
ring  the  joint  by  any  ftrength  it  ha^  ;  therefore  a  li- 
gament extends  from  the  coracoid  to  the  acromion 
procefs  %  which  completes  the  defences  of  the  joint 
above,  a^d  at  its  inner  fide :  and  'there  comes  alfo 
firom  the  point  of  the  acromion  procefs  an  additional 
ligament  which  adheres  to  thie  capfule :  But  the  cir* 
cumftance  from  which  the  chief  ftrength  of  the  (boul- 
der-joint is  derived,  is  the  infertion  of  the  four  mufcles 
which  come  from  the  (houlder-blade  clofe  round  the 
head  of*  the  bone ;  fo  that  they  adhere  to  the  cap- 
fular  ligament,  pull  it  up  to  prevent  its  being  check- 
ed in  the  motions  of  the  joint ;  ftrengthen  it  by  their 
thicknefs,  for  they  are  fprcad  upon  it :  and  the  con- 
traftion  of  the  mufcles  hold  the. humerus  in  its  place ; 
their  total  relaxation  (as  in  certain  cafes  of  weaknefs) 
fuffers  the  humerus  to  drop  away  from  the  fcapula, 
without  any  fall  or  accident,  forming  what  we  are 
accuftomed  to  call  a  luxation  of  the  humerus  from  an 
internal  caufe ;  and  the  fhoulder  cannot  be  luxated  by 
a  fall  without  fuch  violence  as  tears  up  thefe  mufcles  by 
the  roots.   We  muft  add  to  this  anatomy  of  the  joint, 
that  it  is  furrounded  by  numbers  of  burfas  or  mucous 

*  LlOAMENTVM    rROPRIUAl    TRI ANGULAUfi   0CAPUI«. 
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bags  *  :  one  under  the  tendons  of  the  fubfcapubris ; 
one  under  the  fhort  head  of  the  biceps  mufcles ;  one 
betwixt  the  coracoid  procefs  and  the  fhoulder-bone ; 
and  one  under  the  acromion  procefs  of  the  fcapula, 
exceedingly  large  :  and  thefe  are  fo  fairly  parts  of  the 
joint,  that  very  commonly  they  open  into  it  with  com- 
munications, either  perfedly  natural  or  at  lead  not 
hurtful,  either  originally  exifling  or  formed  by  con- 
tinual friftion.  It  fhould  alfo  be  remembered,  that 
the  long  tendinous  head  of  the  biceps  mufcle  comes 
from  the  margin  of  the  focket,  direftly  over  the  ball 
of  the  OS  humeri,  and  through  the  capfule,  by  a  par- 
ticular hole. 

E  L  B  O  W. 

The  ^lbow- JOINT  is  formed  by  three  bones  ;  the 
humerus,  radius,  and  ulna:  the  ulna  bends  backwards 
and  forwards  upon  the  fhoulder-bone ;  the  radius  bends 
upon  the  fhoulder-bone  along  with  the  ulna ;  it  al- 
ways mud  accompany  the  ulna,  but  it  alfo  has  a  mo« 
tion  of  its  own,  rolling  in  circles ;  its  round  button-like 
head  rolling  continually  with  its  edge  upon  a  focket 
in  the  ulna»  and  with  its  flat  face  upon  the  tubercle- 
of  the  humerus.  The  whole  compofes  one  joint,  and 
is  inclofed  in  one  capfule :  the  bones  accompany  each 
other  in  their  luxations,  as  well  as  in  their  natural 
motions :  the  ulna  is  never  diflocated  without  the  ra* 
dius  being  alfo  difplaced  i  a  cireumflance  which  is  but 

•  Vide  Monro's  Tables  of  the  Barfz  Mucofz,  where  all  thefe 
parU  arc  reprcfented ;  the  knowledge  of  which  it  fo  very  ufcful  for 
the  furgeon.  1  have  opened  this  great  burfa  under  the  acromion 
procefs,  and  let  out  four  pounds  of  the  peculiar  mucus  and  gelati- 
nous lumps  with  which  the  difcftfcd  burfc  arc  commonly  filled. 

too 
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too  little  noticed,  and,  fo  far  as  I  remember,  hardly 
confidered  or  known.  The  general  capsule  arifes  firom 
the  humerus,  from  both  the  tubercles,  and  all  round  the 
two  hollows  which  receive  the  olecranon  and  coronoid 
procefles  of  the  ulna ;  it  is  implanted  again  into  the 
tip  of  the  olecranon,  and  all  round  that  figmoid  ca- 
vity which  receives  the  lower  end  of  the  humerus,  and 
all  round  the  edge  of  the  coronary  procefs.  It  is  alfo 
fixed  round  the  neck  of  the  radius ;  it  comprehends, 
in  one  bag,  the  humerus,  radius,  and  ulna  *,  and  unites 
them  into  one  joint,  performing  two  motions,  viz, 
flexion  and  extenfion  by  the  ulna,  and  rolling  by  the 
radius.  The  joint  is  lubricated  by  mucus  and  by  fat, 
which  is  found  chiefly  about  the  olecranon  i  and  thai 
the  bones  may  be  further  fecured,  additional  ligaments 
are  fpread  out  upon  them,  which  are  all  without  the 
common  capfule  of  the  joint  lying  upon  it,  and 
flrcngthening  it  at  the  neceflary  points. 

I.  There  is  the  common  capfule  inclofing  the  whole. 
2.  It  is  the  form  of  every  hinge-joint  (and  this  is  one 
of  the  pureft)  to  have  its  capfule  ftrengthened  at  the 
fides;  and  the  (ides  of  this,  the  elbow-joint,  are 
fl:rengthened  by  two  fafciculi  or  ligamentous  heads, 
which,  coming  from  the  tubercles  of  the  humerus,  fpread 
a  little  upon  the  capfule,  and  adhere  to  it  like  part  of 
its  fubflance.  One,  from  the  outer  condyle,  fprcads 
upon  the  neck  of  the  radius,  and  is  named  the  exter- 
nal LATERAL  LIGAMENT:  One  from  the  inner  condyle 
of  the  humerus,  goes  upon  the  infide  of  the  capfule, 
and  ftrengthens  it  there :  it  is  implanted  near  the  root 
of  the  coronoid  procefs  of  the  ulna,  and  is  named  the 

INTERNAL  LATERAL  LIGAMENT.  3.  The  COUtinUal  rol- 
ling motion  of  the  radius  requires  a  peculiar  ligament ; 

afid 
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and  this  peculiar  ligament  of  the  radius  is  named  lioa- 
MENTUM  coRONARiuM,  becaufe  it  encircles  the  neck 
of  the  radius;  anuLars  or  orbiculare,  from  its  hoop 
or  ring-like  form.  It  is  a  very  ftrong  and  narrow 
ftripe  or  band,  which  arifes  frem  that  part  of  the  ulna 
where  the  radius  rolls  upon  it,  and  furrounds  the  ra- 
dius, making  at  lead  two-thirds  of  a  circle ;  and  fo 
having  turned  over  the  neck  of  the  radius^  is  inferted 
into  the  oppofite  fide  of  the  ulna.  This  is  commonly 
dcfcribed  as  a  diftindt  ligament  furrounding  the  neck  of 
the  radius,  and  having  the  common  capfule  implanted 
into  its  upper  edge ;  but  in  truth  it  is,  like  the  others^ 
a  thicker  band  of  the  common  capfule,  but  with  a 
diftinSion  much  more  particular  here,  by  the  [contraft 
of  the  great  thicknefs  of  the  coronary  h'gament,  and 
the  extreme  thinnefs  of  the  capfule  at  the  fore  part : 
fbr  the  capfule  of  every  hinge-joint  is  ftrong  only  at. 
its  fides ;  other  bands  from  the  outer  condyle,  and 
from  the  coronary  procefs  of  the  ulna,  ftrengthen-  this 
Ugament  of  the  radius,  and  are  known  by  the  gene- 
ral name  of  accessory  ligaments  of  the  coronoid 
ligament,  as  the  lateral  ones  are  known  by  the  name 
of  ACCESSORY  LIGAMENTS  to  the  capfule. 

So  that  there  is  i  •  A  complete  capfule  which  enclofes 
all  the  bones;  2.  Lateral  ligaments  which  make  the 
main  ftrengih  of  the  joint ;  3.  A  coronary  ligamenc 
which  regulates  and  ftrengthens  the  rolling  motions  of 
the  radius,  and  keeps  it  firm,  turning  like  a  fpindle  in 
its  bufh.  The  whole  joint  is  furrounded  with  cellular 
fubftance  ;  the  regularity  of  its  ligaments  is  confound* 
ed  by  the  adhefions  of  mufcles  and  tendons  :  though 
it  is,  on  the  whole,  weak  behind  and  b^ore,  and  very 
Vol.  I.  F  f  ftrong 
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ftrong  at  its  fides,  yet  tendinous  and  ligamentous  fibref 
crofs  it  in  all  diredions ;  fo  that  the  capfule,  and  its 
aiEfting  ligaments,  are  irregular  and  rough  without ; 
but  gelatinous^  fmooth,  and  glofly  within. 

WRIST. 

The  wrist  is  one  of  the  mod  moveable  joints  in 
the  body,  having  the  ftrength  of  a  mere  hinge-joint 
(becaufe  it  is  almoft  a  ftri£t  hinge,  by  the  connexion 
of  the  long  ball  of  the  carpus  with  the  long  hollow  of 
the  radius) ;  and  having,  at  the  fame  time,  all  the  pro* 
perties^  of  the  moft  moveable  joint,  by  the  free  turn- 
ing of  the  radius,  without  the  weaknefs  which  is  pecu- 
liar to  the  circular  and  free  moving  joints.  Thefe  dif- 
tindions  divide  the  wrifl-joint  into  its  two  parts. 

I.  The  articulation  formed  by  the  fcaphoid  and  lu- 
nated  bones,  which  form  an  oval  ball  of  articulation, 
and  the  great  fcaphoid  cavity  of  the  radius  which  re- 
ceives this  ball.  The  end  of  the  ulna  does  not  proper- 
ly  enter  into  the  cavity  of  the  wrift,  but  its  end,  or 
little  round  head,  is  covered  with  a  moveable  carti- 
lage, and  that  cartilage  reprefents  the  end  of  the  ul- 
na. Now  this  firfl:  joint,  viz.  of  the  fcaphoid  and 
liinatcd  bones,  the  head  of  the  radius,  and  the  move- 
able cartilage  which  reprefents  the  head  of  the  ulna, 
arc  furrounded  by  the  general  capfulc  or  bag  of  the 
joint.  The  capfule  arifes  from  the  ends  of  the  radius 
and  of  the  ulna ;  from  the  (tyloid  point  of  the  one 
round  to  the  fame  point  of  the  other  j  and  is  implant- 
ed near  the  lower  rank  of  the  carpal  bones.  Though 
ii  adheres  firil  to  the  fcaphoid  and  lunated  bones,  it 
paQcs  them,  going  over  all  the,  bones  of  the  carpus, 

efpecially 
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efpeciaily  in  the  palm,  fo  as  to  add  ftrength  to  their 
peculiar  ligaments ;  and  in  the  palm,  the  tendons  fcr 
the  fingers  run  over  it :  fo  it  forms  on  one  fide  an  ad- 
ditional ligament  for  the  carpus ;  on  the  other,  it 
forms  the  floor  of  the  tendinous  (heath,  a  fmooth  and 
lubricated  furface  for  the  tendons  to  run  upon.  This 
general  ligament  is  ftrengthened  by  particular  ones 
coming  from  the  ftyloid  procefles  of  the  radius  and  of 
the  ulna.  But  there  are  fo  many  irregular  points  of 
bone  about  the  wrift^  that  the  little  fafciculi,  with 
which  this  capfule  is  covered  and  ftrengthened,  are 
innumerable.  Within  this  joint,  and  ftretching  from 
the  groove  betwixt  the  fcaphoid  and  lunated  bones, 
there  is  an  internal  ligament  of  a  foft  and  pulpy  na- 
ture; it  is  named  ligamentum  mucosum:  but  the  ve- 
ry name  fliows  that  it  is  lefs  valuable  as  a  ligament 
fince  (the  joint  is  already  well  enough  fecured),  than 
as  a  condudor  for  the  lacunae  or  duds  which  feparate 
the  mucus. 

2.  The  articulation  by  which  the  hand  performs 
all  its  turning  motions  is  that  of  the  radius  with 
the  ulna :  this  is  fet  apart  altogether  from  the  ge- 
neral aniculation  of  the  joint.  The  lateral  cavity 
of  the  radius  receives  the  little  round  head  of  the 
ulna ;  they  are  enclofed  in  their  own  peculiar  cap- 
fule ;  which  is  fo  lopfe  about  the  bones,  that  although 
it  is  a  regular  capfule  of  the  common  form,  it  has 
the  name  of  membrana  capsularis  sacciformis. 
Thus  there  is  one  joint  within  another ;  a  moveable 
cartilage  betwixt  them,  and  the  capfule  of  one,  the 
more  moveable  joint,  peculiarly  wide,  and  not  fo 
firong ;  all  which  Ihould  be  confidered  in  thinking 
about  luxations  of  the  wrift* 

Ff  a  The 
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The  catpal  bones  are  conneded  with  each  other  fo 
very  clofely,  that  the  name  of  joint  can  hardly  be  ufed. 
They  are  rather  fixed  than  jointed  together.  Each 
bone  has  four  fmooth  articulating  furfaces,  by  which 
it  is  united  to  the  adjoining  bones.  The  fird  two 
bones  form  the  great  ball  of  the  wrifl ;  the  fecond  row 
again  is  united  with  the  firft  by  a  fort  of  ball  and  foc- 
ket ;  for  the  os  magnum,  which  is  the  central  bone  of 
the  fecond  row,  has  a  large  round  head,  which  is  re- 
ceived  into  the  lunated  hollow  of  the  os  lunare,  which 
is  the  central  bone  of  the  firft  row.  The  firft  row  is 
thus  united  to  the  fecond  by  a  diftinft  and  general 
capfule ;  in  addition  to  which  each  fingle  bone  is  tied 
to  the  next  adjoining,  by  a  regular  capfular  ligament 
within,  and  by  fiat  crofs  ligaments  without,  or  rather 
by  many  bundles  of  ligaments,  which  crofs  each  other 
in  a  very  complicated  manner  ;  and  the  little  fiat  and 

» 

ihining  fafciculi  give  the  whole  a  radiated  or  ftar-like 
form  •. 

The  metacarpal  bones  are  alfo  joined  to  the  carpal 
in  one  row,  by  a  line  of  joints  which  are  as  one  joint; 
befides  their  common  capfule,  the  metacarpal  of  each 
finger  has  its  peculiar  ligaments  proceeding  in  a  radi- 
ated or  flar-likeform  from  the  carpal  bones,  and  going 
out  broad  upon  the  metacarpal  bones ;  and  fo  nume- 
rous, that  eachpietacarpal  bone  is  fecurely  tied  by  li- 


*  Thefc  are  the  Ifgaments  which  arc  really  fo  unimportant  to  the 
nnatomill  or  to  tlie  furgeon,  but  which  are  fo  laborioufly  dcfcribed 
under  the  titles  of  ligamenta  brevia,  obliqua  transversa- 
RiA,and  PROPRIA  ossiuM  carpi;  for  they  do  in  fafl  crofs  and 
travcrle|thc  carpus  in  every  poffibic  diredion, 

gaments 
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gaments  to  one  or  two  of  the  bones  of  the  carpus  *  ; 
and  at  their  heads,  where  che  fingers  are  implanted 
upon  them,  forming  the  knuckles,  they  are  again  tied 
by  flat  ligaments,  which  go  from  head  to  head  of  the 
metacarpal  bonesf ,  binding  them  together,  permitting 
a  flight  bending  towards  each  other,  fo  as  to  make  a 
hollow  in  the  hand,  but  no  fuch  wide  motion  as  might 
aflift  the  fingers ;  they  are  but  as  a  foundation  upon 
which  the  fingers  (land  and  move. 

FINGERS. 

The  joints  of  the  fingers  are  formed  by  round  heads 
in  the  upper  end  of  one  row  of  bones,  and  by  hollow 
fockets  on  the  lower  ends  of  the  next  row.  Each  joint 
is  qualified  by  the  round  form  of  its  head  to  be  a  cir- 
cular and. free  moving  joint  i  but  it  is  reftricted  by  the 
forms  of  its  ligaments  to  the  nature  of  a  hinge-joint ; 
for  each  finger-joint  is  included  firfl:  in  a  fair  round 
capfule  or  bag,  of  the  ordinary  form  ;  but  that  capfule 
is  (Irengthened  by  very  diftind  lateral  ligaments  upon 
its  fides,  which  lateral  ligaments  form  the  chief  (Irength 
of  the  joints ;  above  thefe  lateral  ligaments  the  joint 
is  ftrengthened  by  a  broad  fafda  or  flieath,  which 
comes  from  the  tendons  of  the  interoflei  mufcles,  co- 
vers the  backs  of  all  the  fingers,  and  which  is  efpedally 
llrong  over  the  joints.  One  part  of  the  apparatus  of 
the  wrift-joint  is  the  fmooth  and  lubricated  sheath, 
in  which  the  tendons  of  the  fingers  run.  It  is  formed 
in  pare  by  the  outer  fide  of  the  capfule  of  the  wrift, 

*  And  thefe  alfo  are  named»  according  to  their  feveral  diref^ions, 

LIGAMENTA  A&TICULAE1A«  LATER  ALIA,  RtCTA,  PSRPINDICU- 
LARIA9  &C. 

f  TheEe  arc  named  the  licaminta  iktbrossea. 
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and  in  part  by  that  bridge  of  ligament  which  proceeds 
from  the  four  corner  points  of  the  carpal  bones.  This 
fhcath  is  lined  with  a  delicate  and  fofter  modification 
of  the  common  tendinous  membrane ;  is  fully  bedewed 
with  mucus ;  and  is  fairly  to  be  ranked  with  the  burfac 
mucofac,  as  it  is  indeed,  like  them,  a  fhut  fack.  But  it 
is  farther  crofled  in  fuch  a  manner  by  partitions  be« 
longing  to  each  flexor  tendon,  that  each  of  them  may 
be  faid  to  have  its  appropriated  buria  mucofa.  And 
thefe  burfae,  to  prevent  the  bad  confequences  of  fric- 
tion, are  put  both  betwixt  the  crofs  ligament  and  the 
tendons,  and  alfo  betwixt  the  tendons  of  the  upper- 
mofl  mufcle  and  of  the  deeper  one,  and  again  betwixt 
the  tendons  of  the  fingers  and  of  the  thumb. 

In  the  fame  way  the  (heaths  of  the  tendons,  as  they 
run  along  the  fingers,  may  be  confidered  as  part  of  the 
apparatusof  their  joints  ;  for  the  firft  fet  of  burfae,  viz. 
thofe  which  lie  in  the  p'dlni  of  the  hand,  (lop  before 
thcry  reach  the  firft  joints  of  the  fingers,  and  then  other 
longitudinal  burfoe  begin  from  the  firft  joint  of  the  fin- 
gers, and  go  all  along  them  to  the  laft  joint ;  forming 
a  (heath  for  the  tendons  to  run  in,  which  does  at  once 
the  oi7ice  of  a  ftrong  ligament,  binding  them  down  in 
their  places,  and  which  is  fo  UtbricateJ  on  its  internal 
furface  as  to  fave  the  nccefTity  of  other  burfce.  Thefe 
fheaths  are  thicker  in  certain  points,  fo  as  to  form  crofs 
rings  of  ftrong  ligament ;  but  the  common  (heath  and 
thefe  thicker  riiigs  ftill  form  one  continual  canal  :  thefe 
are  named  the  sheaths  and  annular  ligaments, 
or  CROSS  LIGAMENTS*,  cf  the  fingers,  and  are  of  the 
fame  nature  with  the  burfae.     Befides  thefe,  there  arc 

•   LlGAMENTA  VACINALJA,  LJGAMENTA    CRUCIATA  PHALAN- 

cvM>  Sec. 

no 
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BO  diftindl  burfae  on  the  fingers,  but  there  are  feveral 
about  the  wrift,  and  one  efpecially  of  a  coniiderable 
fize  at  the  root  of  the  thumb  *• 


CHAP.    III. 


JOINTS  OF  THE  THIGH,  LEG,  AND  ANKLE. 


OF  THE  HIP-JOINT. 

1  HE  acetabulum,  which  is  rough  in  the  naked  bone>  is 
naturally  lined  with  a  thick  and  very  fmooth  cartilage* 
The  head  of  the  thigh-bone  is  covered  with  a  fimUar  car-* 
tilage,  alfo  very  thick  and  fmooth ;  and  thefe  cartilages 
almofl  fill  up  that  deep  dimple  which  is  feen  in  the 
centre  of  the  head  of  the  thigh-bone,  and  fmooth  that 
hole  which  is  formed  in  the  centre  of.  the  focket,^by 
the  meeting  of  the  feveral  pieces  of  which  it  is  com* 
pofed.  The  fockct  is  not  only  deep  in  its  bones,  but  is 
further  deepened  by  the  cartilage  which  tips  the  edge, 
of  the  focket,  and  which  {lands  up  to  a  confiderabl^ 
height.  The  focket  is  imperfed  at  that  fide  which 
looks  towards  the  thyroid  hole ;  the  bony  edge  is  en- 
tirely a  wanting  there,  and  the  fpace  is  filled  up  by  z 
ftrong  cartilaginous  ligament  which  goes  acrofs  this 
gap,  from  the  one  point  to  the  other,  and  from  its  go- 
ing acrofs  is  named  the  ligamentum  jlabri  cartila- 

*  Vide  Monro*!  Burfae  MucoTe. 
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owjEi  TRANsvERSALE*.  The  capfular  ligament  of  thc 
hip-joint  is  the  thickeft  and  (Irongefl:  of  all  the  body* 
It  is,  like  other  capfules,  a  refledion  and  thickening  o€ 
the  periofleum ;  the  periofteum  coming  along  the  out- 
fide  of  the  bone,  leaves  it  at  the  edge  of  the  focket. 
The  periofleum,  or  rather  perichondrium  from  the  in- 
fide  of  the  focket,  comes  up  to  the  edge,  and  meets 
the  outer  layen  They  unite  together,  fo  as  to  form 
the  general  capfule,  enclofing  the  ring-like  cartilage, 
which  tips  the  edge  of  the  focket  between  them.  This 
ligament  enclofes  all  the  bones  from  the  edges  of  the 
focket  to  the  roots  of  the  trochanters,  embracing  not 
only  the  head  but  the  neck  of  the  thigh-bone.  The 
outer  plate,  continuous  with  the  periofteum,  is  thick 
and  ftrong,  and  is  a(Iifl:ed  by  much  cellular  fubftance 
eondenfed  round  it,  and  it  is  further  thickened  by  flips 
which  come  from  the  iliacus,  glutsus,  and  other  muf- 
cles  which  pafs  over  the  joint,  while  the  external  plate 
of  the  ligament  lines  the  whole  with  a  foft  and  well 
lubricated  coat. 

In  addition  to  this  general  capfule,  there  are  two  in- 
ternal ligaments,  ift,  The  round  ligament,  as  it  is  call- 
ed, which  comes  from  the  centre  of  the  focket  to  be 
fixed  into  the  centre  of  the  ball  of  the  thigh-bone.  It 
is  not  round,  but  flat  or  triangular.  It  has  a  broad 
triangular  bafis,  rooted  in  the  focket  exaSly  at  that 
place  where  the  feveral  bones  of  the  focket  meet,  form- 
ing a  triangular  ridge,  which  gives  this  triangular  form 
to  the  central  ligament.     It  has  three  angles,  and  three 

♦  This  ligament  is  double ;  that  is,  there  is  one  on  the  inGde 
of  the  edge,  and  one  on  the  outfide  ;  thence  It  is  often  reckoned  as 
two  ligaments,  viz.  licami^ntum   thansyersale   internum 

Ct  EXTERNUM* 

flat 
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flat  fide8»  It  is  broad  where  it  arifes  from  the  bottom 
of  the  focket^  is  about  an  inch  asd  a  half  in  lengthy 
grows  narrower  as  it  goes  outwards  towards  the  head 
of  the  bone,  and  is  almoft  round  where  it  is  imphnted 
into  the  dimple  in  the  head  of  the  thigh-bone ;  at  which 
point  it  is  fo  fixed  as  to  leave  a  very  remarkable  rough^^ 
nefs  in  the  naked  bone.  But  round  the  roots  of  this 
ligament,  and  in  the  bottom  of  the  focket,  there  is  left 
a  pretty  deep  hollow,  which  is  faid  to  be  filled  up  with 
the  fynovial  gland.  It  is  wonderful  how  eafily  authors 
talk  of  the  fynovial  gland,  as  if  they  had  feen  it ;  they 
defcribe  very  formally  its  affections  and  difeafes,  as  when 
hurt  by  a  blow  upon  the  trochanter ;  yet  there  is  no 
diftind  gland  to  be  found.  There  is  a  fringed  and  rag- 
ged mafs  lodged  in  the  bottom  of  the  focket,  hanging 
out  into  the  hollow,  and  continually  rubbed  by  the  baU 
of  the  thigh-bone  in  its  motions :  the  fringes  and  points 
certainly 'are  dufis  from  which  we  can  fqueeze  out 
mucus ;  but  it  is  by  no  means  proved  that  they  belong 
to  a  fynovial  gland  ;  and  it  looks  rather  as  if  the  du£bi 
were  themfelves  the  fecreting  organ,  like  the  lacunx 
or  mucous  bags  in  the  tongue,  or  in  the  urethra  vagi-* 
na,  cefophagus,  and  other  hollow  tubes.  Such  a  flruc- 
ture  is  fitter  for  fuffering  the  ftrong  preffure  and  con- 
tinual adion  of  the  thigh-bone  than  any  determined 
gland.  We  fee  then  nothing  but  mucous  duds  of  a 
fringed  form,  hanging  down  from  this  hollow  into  the 
cavity  of  the  joint ;  a  quantity  of  fat  accompanying 
thefe  fringes ;  and  a  pappy  mucous  membrane,  which 
keeps  thefe  fringes  and  fatty  membranes  orderly  and 
in  their  places,  and  which  ties  them  fo  to  the  angles  of 
the  triangular  ligament,  that  they  muft  move  with  the 

motions 
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motions  of  the  joint.  This  mucous  membrane,  which 
keeps  thefe  fatty  fringes  orderly,  has  two  or  three  (mall 
bridles  in  different  diredions ;  whence  they  are  named 
the  LIGAMENT  A  MUCOSA,  or  ligamcntula  maffs  adipofae 
glandulofa ;  and  this  may  be  confidered  as  the  conti- 
nued infledion  of  the  fofter  internal  lamella  of  the  cap- 
fi|le,  which  nof  only  lines  the  focket,  but  is  reffeded 
over  the  central  ligament,  and  over  the  globe  of  the 
thigh-bone,  covering  them  alfo  with  a  delicate  mucous 
coat.  Other  fringes  of  the  fame  kind  are  found  at  the 
lower  part  of  the  joinr,  lying  round  the  neck  of  the 
thigh-bone,  near  the  angle  where  the  capfular  liga- 
ment is  implanted  into  the  root  of  the  great  trochanter : 
the  liquor  from  thefe  mucous  fimbriae,  with  the  genei* 
ral  ferous  exudations,  are  mixed  and  blen4ed  for  lu« 
bricating  the  joint. 

This  capfule,  which  is  naturally  the  thickefl  and 
ftrongeft  in  the  body*  almoft  a  quarter  of  ^n  inch  in 
thicknefs,  is  farther  ftrengthened  by  many  additions  : 
for  a  flip  of  very  ftrong  tendinous  or  cellular  fubftanc^ 
condenfed  comes  down  from  the  lower  fpinous  pro- 
cefs  of  the  os  ilium,  and  fpreads  out  over  the  capfule, 
and  flrengthens  it  very  much  on  its  fore  part ;  the 
fmalleft  of  the  glutsei  mufcles  adheres  to  the  capfule 
and  flrengthens  it  behind  ,  the  pfoas  magnus  and  ilia- 
cus  internus  pafs  by  the  inner  fide  of  the  capfule ;  and 
though  they  do  not  abfolutely  adhere  to  it,  they  de- 
pofit  much  cellular  fubftance',  which  is  condenfed  fo  as 
Co  ftrengthen  the  capfule,  forming  at  the  fame  time  a 
large  burfa  mucofa  betwixt  their  tendinous  fibres  and 
the  joint.  That  tendon  of  the  reftus  mufcle  which 
comes  from  the  margin  of  the  focket,  lies  upon  the 

outer 
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outer  fide  of  the  capfule,  adheres  to  it,  and  flrength- 
ens  it*  The  fecurity  of  the  hip-jcHnt  feems  tp  depend 
mote  upon  the  ftrength  of  its  capfular  ligament  than 
that  of  almoft  any  other  joint, 

THE    KNEE-JOINT. 

The  knee-joint  is  one  of  the  moft  fuperficial  joints 
and  one  of  the  weakeft,  fo  far  as  relates  to  the  bones;  for 
the  flat  condyles  of  the  thigh-bone  are  merely  laid  up- 
on the  flat  head  of  the  tibia.  There  is  here  no  fair  ca- 
vity receiving  a  large  head,  as  in  the  joint  of  the  hip  ; 
no  flighter  ball  and  focket,  as  in  the  fingers ;  no  ftrong 
overhanging  bones,  as  in  the  flioulder  ;  no  hook-like 
procels,  as  in  the  ulna.  This  is  not  a  hinge-joint,  like 
the  ankle,  fecured  between  two  points  of  bone.  We 
do  not  find  the  means  of  ftrength  in  its  bones,  but 
in  the  number,  fize,  and  difpofition  of  the  great  liga- 
ments with  which  its  bones  are  joined ;  by  virtue  of 
ihefe  ligaments  it  is  the  ftrongeft  joint  of  the  human 
body,  the  moft  opprefled  by  great  loads,  the  moft  exer- 
cifed  in  continual  motions,  yet  lefs  frequently  difplaced 
than  any  other.  But  this  complication  of  ligaments, 
which  gives  it  mechanical  ftrength,  is  the  very  caufe  of 
its  conftitutional  weaknefs;  makes  it  very  delicate; 
and  very  liable  to  difeafe. 

The  bones  which  compofe  this  joint  are  the  tibia, 
thigh-bone,  and  patella ;  and  they  are  united  by  jnany 
ligaments,  both  within  and  without  the  joint. 

ift.  The  CAPSULE  of  the  kn£e  is  naturally  very  thin 
and  delicate,  tranfparent  as  a  cobweb.  This  thin  cap- 
fule  comes  from  the  fore  part  of  the  thigh-bone,  all 
round  the  articulating  furfaccs,  whence  its  goes  down- 
wards 
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wards  by  the  fides  of  the  condyles  ;  from  this  origin  it 
is  tnferted  into  ail  the  edge  of  the  rotula,  and  in  fudi  a 
way  as  to  keep  the  rotula  properly  widiout  die  cavity 
of  the  joint ;  the  capfular  ligament  going  over  its  inner 
furface,  and  lining  it  with  a  fmooth  and  delicate  coat. 
It  is  fixed  below  into  all  the  circle  of  the  head  of  the 
tibia,  and  thus  completes  its  circle,  embracing  all  the 
bones.  This  capfule,  naturally  fo  thin  and  delicate, 
is  made  up  from  all  the  furrounding  parts  to  a  confider- 
able  thicknefs  ;  firft,  it  is  covered  behind  by  the  heads 
cf  the  gaftrocnemii ;  at  the  fides  by  the  luceps  and 
other  mufcles  of  the  ham-firings ;  on  its  fore  part,  it  is 
ftrengthened  by  the  general  fefcia  of  the  thigh,  which 
goes  down  over  the  knee,  and  being  there  reinforced 
both  by  its  adhefion  to  the  bones  and  by  the  broad 
expanfion  of  the  vaftus  internus,  fartorius,  biceps,  and 
other  mufcles  which  go  out  over  the  patella,  it  adheres 
to  the  capfule,  and  makes  the  whole  very  flrong  ;  be- 
fides  which,  there  is  a  ligament  which,  lying  in  the 
ham,  upon  the  back  part  of  the  capfule,  is  named,  in 
compliment  to  Winflow,LiG amentum  posticumwin- 
SLowii.  It  is  a  ligament  fomewhat  refembling  the  la- 
teral ligaments  of  the  elbow.  It  arifes  from  the  outer 
condyle,  goes  obliquely  acrofs  the  back  part  of  the 
joint,  adheres  to  it,  and  ftrengthens^it ;  but  often  it  is 
not  found  at  all,  or  in  fuch  draggling  fibres  as  cannot 
be  accounted  as  a  ligament.  It  is  manifeft  that  the 
knee  requires  fome  fuch  additional  ligaments  behind 
to  fervc  as  a  check,  and  to  prevent  its  yielding  too 
far. 

2.  The  knee,  as  being  a  hinge-joint,  has  its  flronger 
ligaments  at  the  fides  j  and  although  we  fpeak  of  la- 
teral 
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teral  ligaments  in  the  other  joints,  this  is  the  only 
one  where  the  lateral  ligaments  are  yery  diftinft 
from  the  common  capfule  of  the  joint ;  on  the  inner 
fide  of  the  joint  there  comes  down  from  the  internal 
condyle  of  the  thigh-bone  a  broad  flat  ligament, 
which  is  fixed  into  the  inner  head  of  the  tibia,  and 
is  named  the  internal  lateral  ligament ;  on  the  out* 
fide  of  the  knee  there  defcends  from  the  tip  of  the 
outer  condyle  a  much  flronger  ligament,  not  quite  fo 
flat,  rather  round :  It  extends  fi'om  the  condyle  of  the 
thigh-bone  to  the  bump  of  the  fibula,  which  ic  em- 
braces. It  is  a  little  conical  from  above  downwards  ; 
it  is  from  two  to  three  inches  in  length,  and  is  na- 
med LIGAMENTUM  LATERALS  EXTERNUM  LONGUS,  tO 

diftinguifh  it  from  the  next :  for  behind  this  firft  ex- 
ternal ligament  there  arifes,  a  little  lower  from  the 
iame  condyle,  along  with  the  outer  head  of  the  gaf- 
trocnsemius   mufcle,  a  ligament  which  is  called  the 

LIGAMENTUM  LATERALE  EXTERNUM  BREVIUS;  audit 

is  not  fiiorter  only,  but  fo  fcattered  as  not  t6  be  eafily^ 
diftinguiflied,  not  haying  the  true  form  of  a  lateral 
ligament  coming  down  from  the  condyle,  but  of  a 
mere  flrengthening  of  the  capfule,  coming  upwards 
from  the  knob  of  the  fibula. 

3.  The  joint  is  ftill  further  fecured  by  internal  li- 
gaments, ^vhich  are  within  the  cavity  of  the  joint ; 
they  are  named  the  crucial  ligaments  of  the  knee. 
They  arife  betwixt  the  hollow  of  the  condyles  of  the 
thigh-bone,  and  are  implanted  into  the  back  part  of 
the  middle  rifing  of  the  tibia :  they  lie  in  the  back 
part  of  the  joinr,  flat  upon  the  back  of  the  capfule  ; 
and  the  one  crcfLug  a  little  before  the  other  (but  yet  in 

15  contact 
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contaS  With  each   other  at  the  place  T)f  crofling% 
they  are  diftingmfhed  by  the  names  of  aktehior  and  ' 

POSTERIOR  CRUCIAL  LIGAMENTS. 

The  POSTERIOR  CRUCIAL  ligament  is  more  pcrpcn^ 
dicular ;  it  arifes  frotn  the  hollow  betwixt  the  con* 
dyles  of  the  thigh-bone,  and  is  implanted  into  st 
loughnefs  on  the  back  of  the  tibia,  betwixt  its  two 
cup-like  hollows,  and  behind  the  tubercle  which  di- 
vides thefe  hollows  from  each  othen  While  the  pof- 
terior  arifes  rather  from  the  internal  condyle,  the 
ANTERIOR  LIGAMENT  arifcs  properly  from  the  external 
condyle,  pafles  obliquely  over  the  tuber  in  the  arti* 
culating  furface  of  the  tibia,  and  terminates  in  the 
cup-like  hollow.  The  eflfeft  of  thefe  two  ligaments 
is  more  particular  than  is  commonly  obferved  j  for  the 
one  goes  obliquely  out  over  the  articulating  furface  of 
the  tibia,  while  the  other  goes  directly  down  behind 
the  joint ;  and  of  courfe  when  the  knee  is  bended, 
the  pofterior  ligament  is  extended  ;  when  the  leg  is 
ftretched  out,  the  anterior  ligament  is  extended  :  they 
both  are  checks  upon  the  motions  of  the  joint :  the 
anterior  ligament  prevents  the  leg  going  too  far  for- 
wards ;  the  pofterior  ligament  prevents  its  being  too 
much  bent  back  upon  the  thigh. 

4.  The  moft  admirable  part  of  the  mechanifm  of 
this  joint  is  the  two  semilunar  cartilages.  They 
are  fo  named  from  their  femilunar  form  :  they  lie  upon 
the  top  of  the  tibia,  fo  as  to  fill  up,  each  of  them,  one  of 
the  hollows  on  the  top  of  that  bone.  They  are  thick- 
er towards  their  convex  edges,  thinner  towards  their 
concave  edges ;  they  end  by  two  very  acute  and  long 
horns,  named  the  cornua  of  the  lunated  cartilages. 

In 
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ta  fhort>  they  refemble  the  (hape  of  the  label  which 
we  put  round  a  wine  decanter ;  and  the  two  horns  are 
tied  to  the  tubercle  or  ridge  that  ftands  in  the  mid- 
dle of  the  articular  furfacc  of  the  tibia ;  and  confequcnt* 
ly  they  are  turned  towards  each  other  fo  as  to  touch 
in  their  points.  There  are  here,  as  in  the  other  joints^ 
n^flfes  of  fat  inclofing  the  fimbriated  aids  of  the 
mucous  duds.  Thefe  fimbriae  and  fatty  bundles  are 
formed  chiefly  round  the  circumference  of  the  patella, 
commonly  furrounding  it  with  a  complete  fringe; 
they  are  alfo  found  at  the  back  of  the  cavity^  about 
the  crucial  ligaments^  and  in  all  the  interftices  of  the. 
joint ;  the  fatty  bundles  filling  up  the  interftices,  pro* 
te&ing  the  mucous  duds  from  more  violence  than  what 
is  juft  neceflary  to  empty  them,  and  perhaps  mixing 
their  exudation  with  the  mucus  of  the  duds. 

Thefe  maffes  of  fat  lie  covered  by  the  delicate  in« 
temal  fur£sice  of  the  capfule,  and  the  mucous  fimbriae 
projed  from  it. 

The  inner  furface  of  the  capfule  is  fo  much  larger 
than  the  joint  which  it  lines,  that  it  makes  many  folds 
or  lurks  ;  and  feveral  of  thefe  are  diftinguiflied  by  par* 
ticular  names.  Thus  at  each  fide  of  the  patella  there 
are  two  fuch  folds,  t(ie  one  larger  than  the  other  ; 
whence  they  are  named  ligamentum  alare  majus, 
and  LiGAMENHUM  alare  minus.  Thefe  two  folds  are 
like  two  legs,  which  join  and  form  one  middle  fold, 
which  runs  acrofs  in  the  very  centre  of  the  joint,  viz. 
from  the  lower  end  of  the  patella  to  the  point  of  the 
thigh-bone,  in  the  middle  betwixt  the  condyles.  It 
keeps  the  loofer  fatty  bundles  and  fimbriated  duds 
in  their  place  (viz.  the  hollow  betwixt  the  condyles, 

where 
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where  they  are  leaft  expofed  to  barm) ;  thence  it  baa 
been  long  named  the  ligamsntum  mucosvm.  The 
internal  membrane  of  the  joint  covers  alfo  the  femi« 
lonar  ligaments  as  a  perichondrium ;  it  comes  off 
from  the  ridge  of  the  tibia,  touches  the  horns  of  the 
femilunar  cartilages,  moves  over  the  cartilage  fo  as 
to  give  them  their  coat ;  and  at  the  point  where  it  firft 
touches  the  horns  it  forms  four  little  ligaments,  two 
for  the  horns  of  each  cartilage.  Tbefe  tags,  by  which 
the  four  points  of*  the  lunated  cartilages  are  tied,  are 
named  the  ligamenta  cartilaginum  lunatarum, 
or  more  fimply  named  the  four  adhefions  of  the  luna- 
ted  cartilages.  There  is  a  little  flip  of  ligament  which 
goes  round  upon  the  fore  part  of  the  knob  of  the  ti- 
bia, and  ties  the  fore  parts  of  thefe  two  cartilages  to 
each  other*  It  is  named  ligamentum  transversalb 
COMMUNE,  becaufe  it  goes  acrofs  from  the  fore  edge  of 
the  one  cartilage  to  the  fore  edge  of  the  other,  and 
becaufe  it  belongs  equally  to  each  ;  but  for  their  fur- 
ther  fecurity,  thefe  cartilages  alfo  adhere  to  their  outer 
circle  or  thick  edge,  to  the  internal  furface  of  the 
general  capfule  of  the  joint,  and  that  again  adheres 
to  the  lateral  ligaments  which  are  without  it ;  fo  that 
there  is  every  fecurity  for  thefe  cartilages  being  firm 
enough  in  their  places  to  bear  the  motions  of  the 
joint,  and  yet  loofe  enough  to  follow  them  eafily. 

This  joint  has  the  largeft  burfae  mucofat  of  all,  and 
thefe  perhaps  the  moft  frequently  difeafed.  There  is 
one  burfa  above  the  patella,  betwixt  the  common 
tendon  of  the  extenfor  mufcles  and  the  fore  part  of 
the  thigh-bone,  which  is  no  lefs  than  three  inches  in 
length.  There  is  a  {mailer  burfa  about  an  inch  be- 
low 
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low  the  patella,  and  under  the  h'gament  of  the  patella, 
proteding  it  from  fridion,  upon  the  bead  of  the  ti- 
bia* Thefe  burfs,  I  am  perfuaded,  are  often  the  feat 
of  difeafe,  when  it  is  judged  to  be  in  the  joint  itfelf. 
But  the  truth  is  very  eafily  known  ;  for  if  a  fwelKng 
appear  under  the  patella,  projeding  at  the  fides,  and 
raifing  the  patella  from  the  other  bones,  we  are  fure 
that  it  mult  be  in  the  main  cavity  of  the  joint :  but 
if  fwellings  appear  above  and  below  the  patella,  then 
there  is  reafon  to  believe  that  thefe  belong  to  the 
great  burfae,  which  are  placed  above  and  below  the 
patella :  a  complaint  which  is  far  lefs  formidable  than 
a  fwelling  of  the  joint  itfelf }  I  would  altnoft  fay  ea^ 
filj  cured;  for  openings  into  thefe  burfae,  though 
they  fhould  be  avoided,  are  lefs  dangerous  than  open* 
ings  into  the  joint.  It  is  from  miftaking  .fuch  tu- 
mours for  colledions  in  the  capfule  itfelf,  that  authors 
ipeak  of  openings  into  the  joint  as  a  familiar  or  eafy 
thingy  or  think  that  they  have  done  fuch  operations 
fafely  when  probably  they  were  punduring  the  bur£c 
only. 

Thefe  burfae  mucofae  lie  under  the  tendon  of  the  ex- 
tenfor  mufcles,  and  under  the  ligament  of  the  patella : 
they  are  of  the  fame  fubftance  with  the  capfule  of  the 
joint  itfelf;  they  lie  over  the  capfule,  united  to  it 
by  cellular  fubftance,  and  the  bundles  of  fat,  which 
are  difpofed  irregularly  about  the  joint,  belong  partly 
to  the  burCs  and  partly  to  the  capfule ;  one  end  pror 
jeding  mto  the  cavity  of  the  burfae,  while  the  •  other 
end  of  the  fame  fatty  bundles  projeds  into  the  cavity 
of  the  joint. 

VoL^L  Gg  Thus 
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Thus  the  knee-joint,  which  is  the  moil  important  in 
all  the  body ;  the  mod  opprefled  by  the  weight  of  the 
trunk,  and  by  the  accidental  loads  which  we  carry ; 
the  mod  exercifed  in  the  common  motions  of  the  body, 
and  the  mod  liable  to  fhocks  and  blows ;  which  is  the 
mod  fuperiicial  and  the  weaked  in  all  that  refpeds  its 
bones — is  the  dronged  in  its  ligaments,  and  the  moft 
perfeft  In  all  the  provifions  for  eafy  motion. 

1.  The  great  capsule  of  the  joint  inclofes  the 
heads  of  the  bone  ;  fecretcs  (in  part)  and  contains  the 
fynovia ;  lines  the  joint  with  a  fmooth  and  delicate 
membrane ,  and,  by  turning  over  all  the  pans,  and  ad- 
hering to  them,  it  forms  the  perichondrium  for  the 
cartilaginous  heads  of  the  bones,  and  the  covering  and 
ligaments  for  the  moving  cartilages  of  the  joint. 

2.  This  capfule,  which  is  exquifitety  thin»  and 
which  was  formed  for  other  ufcs  than  for  giving 
ftrength  to  the  joint,  is  furrounded  on  all  fides  with 
fuch  continuations  of  the  common  fafcia,  and  fuch 
particular  expanfions  of  the  ham-dring  and  other 
mufcles,  as  by  adding  outwardly  fucceffive  layers 
to  the  capfule,  brings  it  to  a  confiderable  degree  of 
ftrength. 

3.  The  capfule  having  no  ftrefs  upon  its  fore  part, 
is  very  thin  upon  its  fore  part,  viz.  at  the  fides  of  the 
patella ;  but  is  ftrengthened  at  the  fides  by  fair  and 
diftinft  ligaments,  going  from  point  to  point  of  the 
three  great  bones,  and  fo  large  and  particular  as  to 
dcferve,  more  than  any  others  in  the  body,  the  name 
of  LATERAL  LIGAMENTS  :  at  the  back  part  of  the  joint 
the  fame  ftrength  is  not  required  as  at  the  fides  ;  yet 
it  muft  be  ftronger  than  at  its  fore  part,  wherefore  it  is 

13  ftrengthened 
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ftrengthened  by  the  additional  bands  which  are  fome- 
times  general  and  confuTed,  but  often  fo  perfed  and 
diftind  as  to  be  known  by  the  name  of  the  posterior 
LIGAMENT  of  WiNSLow ;  and  as  the  lateral  ligaments 
prevent  all  lateral  motions,  this  ftrengthening  of  the 
capfule  ferves  as  a  check-band  behind* 

4.  It  is  only  in  the  greateft  joints  that  we  find  the 
additional  fecurity  of  internal  ligaments  ;  and  the 
only  joints  where  they  are  perfed  are  the  joints  of 
the  hip  and  of  the  knee ;  the  former  having  its  round, 
or  rather  triangular,  ligament,  which  fecures  the  great 
ball  of  the  thigh*bone,  and  fixes  it  in  its  place ;  the 
latter  having  its  crucial  ligaments,  which,  coming 
both  from  one  point  nearly,  and  going  the  one  over 
the  hct  of  the  tibia,  and  the  other  down  the  back  of 
that  bone,  ferve  the  double  purpofe  of  binding  the 
bones  firmly  together,  and  of  checking  the  larger  and 
dangerous  motions  of  the  joint ;  the  fore  ligament  pre- 

•venting  it  going  too  far  forwards,  and  the  back  liga* 
ment  preventing  it  bending  too  much. 

5.  A  moving  cartilage,  for  facilitating  motioa 
and  lefiening  fridion,  is  not  common,  but  is  peculiar 
to  thofe  joints  whofe  motions  are  very  frequent,  or 
which  move  under  a  greater  weight ;  fuch  are  the  in* 
ner  head  of  the  clavicle,  the  articulation  of  the  jaw, 
and  the  joints  of  the  wrift  and  of  the  knee;  and  it  is 
in  the  knee  that  the  moveable  cartilages  have  their 
mod  perfefb  forms  and  ufe,  are  large  and  flat,  lemilu* 
nar,  to  corefpond  with  the  forms  on  the  head  of  the 
tibia ;  thicker  at  their  outer  edges,  to  deepen  the  fock- 
et;  and  though  moveable,  yet  fo  tied  with  ligaments 
as  never  to  go  out  from  thai  right  place. 

G  g  2  And, 
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And,  6.  The  mucous  folicular  bundles  of  fkt,  and 
the  burfse  mucoHc,  which  complete  the  lubricating 
apparatus  of  the  joint,  and  the  mucous  frenulae  or 
ligaments,  which  both  conduct  the  mucous  fringes 
and  keep  them  in  their  place,  are  more  perfed  in  the 
knee,  and  greater  in  number  and  fize,  than  in  any 
other  joint. 

I  may  well  call  this  the  moft  complicated,  and  (by 
daily  and  melancholy  proofs)  it  is  known  to  be  the 
moil  delicate,  joint  of  the  body. 

FIBULA. 

The  FIBULA  is  a  fupport  to  the  tibia  in  its  various 
accidents ;  it  gives  a  broader  origin  to  the  mufcles, 
and  it  is  the  chief  defence  of  the  anklejoint.  It  has 
no  motion  upon  the  tibia  ;  the  bed  authors  fpeak  of 
it  as  a  fymphyfis,  which  clafles  it  with  the  joinings  of 
the  pelvis,  and  excludes  it  from  the  lift  of  true  and 
moveable  joints.  It  is  united  with  the  tibia  by  a  fort  of 
flat  cartilaginous  furface  upon  either  bone ;  it  is  merely 
laid  upon  the  tibia,  not  funk  into  it.  It  is  tied  by  a 
clofe  capfule  :  it  has  no  particular  ligament  for  itfelf ; 
but  is  ftrengthencd  by  the  external  lateral  ligament  of 
the  knee,  which  adheres  to  this  knob,  and  by  the  in- 
fertion  of  the  biceps  tendon,  which  is  implanted  into 
this  point,  and  which  fpreads  its  expanded  tendon 
over  the  fore  part  of  the  tibia,  and  holds  the  bones 
together ;  and  the  firmnefs  of  the  fibula  is  further  fe- 
cured  by  the  great  interofleus  ligament,  which  goes 
from  bone  to  bone. 

ANKLE. 

The  ANKLE-JOINT  owcs  lefs  of  its  ftrength  to  liga- 
ments than  to  the  particular  forms  of  its  bones  ;  for 

while 
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while  the  (Irong  lateral  ligaments  of  the  knee  guard 
it  fo  that  it  cannot  be  diflocated  till  they  are  torn, 
the  lower  heads  of  the  tibia  and  fibula  fo  guard  the 
foot  that  it  cannot  be  luxated  fidewife  without  fuch 
violence  as  breaks  thefe  bones :  Firft,  the  fibula  is  fo 
conneded  with  the  tibia  at  its  lower  end,  that  they 
form  together  one  cavity  for  receiving  the  aftragulus, 
with  two  projeding  points ;  the  fibula  forming   the 
outer  ankle,  and  the  tibia  forming  the  procefs  of  the 
inner  ankle ;    the  joining  of  the  fibula  to   the  tibia 
here,  is  like  that  of  its  upper  end,  too  clofe  to  admit 
of   the  fmaileft  motion  ;  and  it  is  thoroughly  fecured 
by  particular  ligaments  ;  one  of  which  pafSng  from  the 
fibula  to  the  tibia  on  the  fore  part,  is  named  the  ltga- 
MENTUM  suPERius  ANTicuM,  confiftiug  in  general  of 
one  or  two  diftind  flat  bands.   Another  more  continu- 
ed and  broader  ligamentous  membrane  goes  from  the 
fibula  to  the  tibia  acrofs  the  back  part,  and  is  named 
ligamentum  posticum  sup^rius:  the  ligamentum 
POSTICUM  inferius  being  but  a  flip  of  the  fame.  Next 
comes  the  capfule  of  the  joint,  which'joins  the  aflra- 
galus  to  the  lower  heads  of  the  tibia  and  fibula ;  it  is 
thinner  both  before  and  behind  than  we  fhould  ex- 
pert from  the  ftrength  of  a  joint  which,  bears  all  the 
weight  and  the   moft  violent    motions  of  the  body. 
But,  in  fact,    the    capfule    everywhere   ferves  other 
purpofes  than  giving  flrength  to  the  joint,  and  never 
is  ftrong  except  by  additional  ligaments  from  without  j 
fo  it  is  with  the  ankle-joint,  the  capfule  of  which  is  ex- 
ceedingly thin  before,  but  it  is  flrengihened  at  the 
back  part,  and  efpecially  at  the  fides,  by  fupplementary 
ligaments :  Firft^  a  ftrong  ligament  comes  down  from 
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the  acute  point  of  the  inner  ankle,  expands  in  a  ra- 
diated form  upon  the  general  capfule;  adheres  to  if, 
and  ftrengthens  it,  and  is  fixed  all  along  the  fides  of 
the  aftragalus :  This  ligament  coming  from  one  pdint, 
and  expanding  to  be  inferted  into  a  long  line,  has  a  tri« 
angular  form,  whence  it  is  named  ligamektum  del* 
T0IDE6 ;  and  while  the  general  h'gament  fecures  the 
joint  towards  that  fide,  the  oblique  fibres  of  its  fore 
edge  prevent  the  foot  being  too  much  extended,  as  in 
leaping ;  and  its  oblique  fibres  on  the  back  edge  prevent 
its  being  too  much  bended,  as  in  climbing ;  but  the  li- 
gaments of  the  outer  ankle,  tying  it  to  the  outer  fide 
of  the  aftragulus,  are  indeed  diftind,  one  going  for- 
wards,  one  going  backwards,  and  one  running  diredly 
downwards  ;  one  goes  from  the  point  or  knob  of  the 
fibula,  obliquely  downwards  and  forwards,  to  be  infert* 
ed  into  the  fide  of  the  aflragalus :  it  is  fquare  and  flat, 
of  confiderable  breadth  and  ftrength,  and  is  called 
LiGAMENTUM  FiBULiE  ANTERius.  Anothe  ligament 
goes  perpendicularly  downwards,  from  the  acute  point 
of  the  outer  ankle,  to  fpread  upon  the  fide  of  the  af- 
tragalus  and  of  the  capfulc,  and  is  finally  inferted 
into  the  heel-bone  j  this  is  named  the  ligamentum 
FiBULiE  PERPENDicuLARE.  A  third  li^Tamcnt goes  out 
ftill  from  the  fame  point,  to  go  backwards  over  the 
back  part  of  the  capfule ;  adheres  to  the  back  of  the 
ctlpfule,  and  ftrengthens  it,  and  is  named  ligamentum, 

INTER  FIBULAMET  ASTRAGALUM,  POSTERIUS,    There 

is  nothing  vtry  particularly  worthy  of  notice  in  the 
ankle-joint ;  for  i;  is  covered  with  cartilages  ;  lined  with 
a  foft  and  mucous  membrane;  and  lubricated  with 
mucous  fimbriijs  and  maifv^s  of  fat,  fuch  as  are  found 

in 
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in  all  the  joints.  It  is  ftronger  than  the  other  joints ; 
it  can  hardly  be  luxated  without  a  laceration  of  its 
ligaments,  and  breaking  of  the  bones  which  guard  it 
at  either  (ide ;  and  it  is  the  great  violence  which  is 
required  for  completing  this  diflocation,  and  the  ter- 
rible complication  of  diflocation,  fradure,  and  lacera- 
tion of  the  (kin,  which  makes  this  accident  fo  dange- 
rous beyond  any  other  luxation. 

The  ASTRAGALUS,  OS  CALCis,  OS  NAVICULARS,  and 
all  the  bones  of  the  tarfus,  are  united  to  each  other  by 
large  heads  and  diftind  and  peculiar  joints  ;  befidet 
which,  the  bones  are  crofs  tied  to  one  another  by  li- 
gaa\ents  fo  numerous  and  complicated  that  they  can- 
not nor  need  not  be  explained.  They  pafs  acrofs  from 
bone  to  bone  in  an  infinite  variety  of  diredions ;  fome 
longitudinal}  fome  tranfverfe;  and  fome  oblique.  There 
is  a  curious  complication,  which  we  may  call  a  web 
of  ligaments,  covering  either  (ide  of  the  foot  with  (hin- 
ing  and  ftar-like  bundles  :  each  bone  has  its  capfular 
ligaments  for  joining  it  to  the  next ;  each  joint  of  each 
bone  has  its  articulating  cartilages  always  fre(h  and  lu- 
bricated ;  each  joint  has,  befides  its  capfule,  flat  (Irips 
of  oblique,  longitudinal,  and  tranfverfe  ligaments,  join* 
ing  it  to  the  neareft  bones ;  and  the  greater  bones  have 
larger  and  more  important  ligaments,  as  from  the  af- 
tragalus  to  the  os  calcis,  from  the  os  calcis  to  the  os 
naviculare,  and  from  that  again  to  the  fcaphoid  bone, 
&c. 

The  matatarfal  bones  have  their  capfular  ligaments 
joining  them  to  the  tarfal  bones,  and  they  have  liga- 
ments (Irengthening  their  capfufes,  and  tying  them 
more  ftrongly  to  the  tarfal  bones ;  and,  as  in  the  meta* 

carpal 
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carpal  bones,  the  feveral  ranks  are  tied  one  to  another 
by  crofs  ligaments,  which  pafs  from  the  root  of  one 
bone  to  the  root  of  the  next.  We  have  ligaments  of 
the  fame  defcription  and  ufe,  holding  the  metatarSyi 
bones  together,  both  on  the  upper  and  ou  the  lower 
Surface  of  the  foot ;  and  all  the  ligaments  of  the  foot 
are  of  great  (trength  and  thickncfs.  The  lower  ends 
of  the  metatarfal  bones  have  alfo  tranfverfe  ligaments 
by  which  they  are  tied  to  each  other.  The  toes  have 
hinge-joints,  formed  by  capfules,  and  fecured  by  late- 
ral  ligaments,  as  thofe  of  the  fingers  arc  ;  and  except 
in  the  ftrength  or  number  of  ligaments,  the  joinings  of 
the  carpus,  metacarpus,  and  fingers,  exaffcly  refemble 
the  joinings  of  the  tarfus,  metatarfus,  and  toes. 

But  thefe  ligaments^  though  helping  to  join  the  in* 
dividual  bones,  could  not  have  much  effe£t  in  fupport* 
ing  the  whole  arch  of  the  foot.  It  is  further  fecured 
by  a  great  ligament,  which  extends  in  one  triangular 
and  flat  plate  from  the  point  of  the  heel  to  the  roots 
of  each  toe.  This  is  named  the  aponeurosis  planta- 
Ris  PEDIS  ;  which  is  not  merely  an  aponeurofis  for  co- 
vering, defending,  and  fupporting,  the  mufcles  of  the 
.  foot ;  that  might  have  been  done  on  eaficr  terms  with 
a  fafcia,  very  flight  compared  with  this;  but  the 
chief  ufe  of  the  plantar  aponeurofis  is  to  fupport  the 
arch  of  the  foot.  It  paflcs  from  point  to  point,  like 
the  bow-firing, betwixt  the  two  horns  of  a  bow,  and, 
a/'ter  leaping  or  hard  walking,  it  is  in  the  fole  of  the 
foot  that  we  feel  the  flraining  and  pain  ;  fo  that,  like 
the  palmar  aponeurofis,  it  fupports  the  arch,  gives  ori- 
gin to  the  fliort  mufcles  of  the  toes,  braces  them  in 
their  adion,  and  makes  bridges  under  which  the  long 

tendons 
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tendons  are  allowed  to  pafs ;  it  comes  off  from  the  heel 
in  one  point ;  it  grows  broader  in  the  fame  proportion* 
as  the  fole  of  the  foot  grows  broad  ;  it  is  divided  into 
three  narrow  heads,  which  make  forks,  and  are  infert- 
ed  into  the  roots  of  the  feconJ,  third,  and  fourth  toes  ; 
^nd  the  great  toe  and  the  little  toe  have  too  fmaller 
or  lateral  aponeurofes,  which  cover  their  own  particu- 
lar mufcles,  and  are  implanted  into  the  roots  of  the 
great  toe  and  of  the  little  toe. 

The  burfae  mucofae  furround  the  ankle  and  foot  in 
great  numbers.    None  of  them  having  any  very  direft 
connexion  with  the  joint,  and  moil  of  them  accom- 
panying the  long  tendons  as  they  pafs  behind  the  ankle, 
or  in  the  fole  of  the  foot,  are  of  that  kind  which  we 
call  tendinous  (heaths.  Firft,  There  are  (heaths  of  two 
or  three  inches  long,  which  furround  the  tendons  of  the 
tibialis  pofUcus,  and  of  the  peronsei  mufcles,  as  they 
pafs  down  behind  the  ankle.  The  (heaths  of  the  pero- 
Hsi  begin  from  that  point  where  the  tendons  firft  b^in 
to  rub  againft  the  bone,  and  are  continued  quite  down 
into  the  fole  of  the  foot ;  making  firft  a  common  (heath 
for  both  tendons,  and  then  a  burfa  peculiar  to  the  ten- 
dons of  the  peronsus  brevis  mufcle,  and  about  an  inch 
in  length.     Where  the  peronaeus  longus  begins  t6  pafs 
under  the  fole  of  the  foot,  the  (heath  which  inclofed 
it  behind  the  ankle  is  (hut,  and  a  new  burfa  begins ;  in 
the  fame  manner,  where  the  tendons  of  the  flexor  policis 
and  flexor  digitorum  pedis  pafs  behind  the  inner  2(nkle, 
a  burfa  of  three  inches  in  length  furrounds  them  and 
facilitates  the  motion.     As  the  tendons  of  the  flexor 
mufcles  go  under  the  arch  of  the  foot,  they  lie  among 
foft  parts,and  rub  chiefly  againft  the  fle(h  of  the  mafl^ 
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caraea  and  the  belly  of  the  (hort  flexor  mufcles  :  But 
wheneirer  they  touch  the  firft  joints  of  their  toes,  they 
ence  more  rub  againft  a  hard  bone.  New  burlae  are 
formed  for  the  tendons.  Each  burfa  is  a  diftinA  bag, 
running  along  the  flat  face  of  the  toe,  and  is  of  a  long 
fliape,  and  the  tendon  is  carried  through  the  centre  oi 
the  lubricated  bag ;  fo  that  we  fee  once  more  that 
there  is  no  true  diftindion  betwixt  burfae  mucofae  and 
tendinous  flieaths,  nor  betwixt  the  tendinous  flieaths 
and  the  capfules  of  joints. 

Joints  have  been  arranged  under  various  forms^  but 
not  with  much  fuccefs  ;  and  I  do  not  know  that  enu- 
merating the  joints  in  any  particular  order  will  either 
explain  the  motions  of  individual  joints,  or  aflift  in 
recording  their  various  forms  ;  fome  joints  are  loofe 
and  free,  capable  of  eafy  motions, .  but  weak  in  pro- 
portion, and  liable  to  be  difplaced  ;  fuch  is  the  joint 
of  the  SHOULDER,  whlch  rolls  in  every  diredion: 
other  rolling  joints,  more  limited  in  their  motionsj  are 
better  fecured  with  ligaments  of  peculiar  ftrength ; 
fuch  is  the  joint  of  the  hip,  where  the  ligaments  are 
of  great  ftrength  both  within  and  without :  fome,  want- 
ing all  circular  motions,  are  hinge-joints  by  the  mere 
form  of  their  bones;  fuch  are  the  lower  jaw,  the 
VERTEBRAE,  the  ELBOW,  and  the  ANKLE-JOINTS  :  feme 
are  hinges  by  their  ligaments,  which  are  then  dif-» 
pofed  only  along  the  fides  of  the  bones  ;  fuch  are  the 
KNEE,  the  ribs,  the  fingers,  and  the  toes.  Some 
joints  partake  of  either  motion  with  all  the  freedom 
of  a  ball  and  focket-joint,  yet  with  the  ftrength  and 
fecurity  of  the  ftrideft  hinge :  Thus  the  wrist,  hav- 
ing one  joint  by  which  its  turning  motions  are  per* 

formed. 
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foitnedj  and  another  joint  by  which  it  rolls,  has  the 
two  great  endowments  (b  rarely  combined  in  any  jcxnt 
of  the  freed  motion,  and  of  great  (Irength ;  fo  alfo  has 
the  HEAD,  by  the  combination  of  two  joints  of  op- 
polite  ufes  and  forms ;  for  its  own  condyles  play  like 
a  mere  hinge  upon  the  atlas ;  and  the  axis  of  the 
dentatus  fecures  all  the  properties  of  a  circular  joint : 
this  combination  gives  it  all  the  motions  of  either 
joint  without  thdr  peculiar  defeds.  But  there  is 
(lill  a  third  order  of  joints,  which  have  fuch  an  ob- 
fcure  and  Ihuffling  motion  that  it  cannot  be  obferved. 
The  CARPUS  and  metacarpus,  the  tarsus  and  me- 
TATARsus,  the  TIBIA  with  the  FIBULA,  have  thefe 
ihuffling  and  almoft  immoveable  joints ;  they  are  not 
intended  for  much  motion  among  themfelves,  but  are 
appointed  by  a  diffufed  and  gradual  yielding  to  fadli* 
tate  the  motions  of  other  joints. 


END  OF  THE  FIRST  VOLUME. 


Piriiited  by  A.  Suihan, 
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